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YOKE 
FEEDBACK 


| sion | VALVE| VALVE C PUNI ROTATION 

MODEL BLOCK| PLATE| PUMP [DIRECTION] "Parts 

LEVDSOL | 631526 | | INCLUDE 
PVDB8OL-E | 581550 | 926466 LEFT | OMIT 

PVD80L-N [631524 | | INCLUDE 


PVD80R 631527 |581118 | 926403 


PVD80R-C 






VALVE B 


TORQUE 180-200 N.M 
(133 - 147 LB.FT.) | 


426495 PISTON || 
426493 SPRING 
426494 SEAT (TORQUE 
12 - 15 М. т) (9-11 LB.FT.) 
|406871 POPPET 
941308 SHIM KIT 
404631 SPRING 
A 154132 "O" RING 
426495 PLUG | 
(TORQUE 300-330 N.M) | 
(221-243 LB.FT.) 


A 572643 GASKET. 





627961 COUPLING 4154128 "D" RING 
582155 PIN (2 REQ'D) (5 REQ'D) 
CHARGE PUMP 
(SEE TABLE) 
| %፥”"” 
መመ] 
ገሙ Tw YOKE 
t —— FEEDBACK 
PARTS 


295395 SCREW (2 REQ'D) 
TORQUE 12-15 N.m 
(9 - 11 LB.FT.) 


Ж CT CONTROL 5/ል 
ቹ (V) LOAD SENSING CONTROL S/A 


07069 SCREW (4 REQ'D) 
TORQUE 31-37 N.m 
(22 - 27 LB.FT.) 


NOTE 
CONTROLS MOUNTED 
FOR L.H. (CCW) SHA 


N PUMP 
ROTA- 


TION. ROTATE 180°FOR 8.14. ROTA- 
TION 





8101594 RETAINING RING 


(L.H. SHOWN) 
(SEE TABLE) 


914271 SCREW (3 REQ"D) 
14771 SCREW (4 REQ"D) 


| 





Ш 426140 CYLINDER BLOCK S/A 
Ш 435239 REAR WASHER 
№ 435929 SPRING 
№ 426154 FRONT WASHER 


248939 PIN 
LOCK 



















VALVE PLATE (SEE TABLE: 
(BRONZE SURFACE MUST 
FACE CYLINDER BLOCK) 
ЖП SHIM KIT 
435732 BEARING S/A 
582155 PIN (2 8፳6'5) 
189087 PLUG (2 REQ'D) 
TORQUE 20-25 М.М 
(15 - 18 LB ЕТ.) 
4154126 "O"RING (2 REQ'D) 
214776 SCREW (TORQUE 
180-200 N.M) (133-147 LB.FT.) 
A197589 BACK-UP RING 
4154009 "O"RING 
A 197590 BACK-UP RIN 
ል154010 "O" RING 


941308 SHIM KIT 


XFEEDBACK SPOOL (ORIENT| SMALL END 
LAND WITH FLATS TOWARD PLUG) 
* FEEDBACK SLEEVE 
4154132 "O" RING 
680793 PLUG (TORQUE 300-330 N.M) 
(221 - 243 LB.FT.) 





577631 PINTLE COVER (2 REQ'D) 


177939 SCREW (8 REQ'D 4 432572 SHAFT SEAL 
TORQUE 41 - rd N.M ) (SPRING LOADED MEMBER 
(30 - 36 LB.FT.) FACES INWARD) 


4370842 "O"RING (2 REQ'D) 


194036 RETAINING RING 
581925 SPACER (2 REQ'D) 


632581 SEAL RETAINER 


429343 TAPERED ROLLER 194036 RETAINING RING 
BEARING 8/ል (2 REQ'D) | (OMIT ON "S" MODELS) 
181765 PLUG (2 REQ'D) <> 
4154132 "О" RING (2 REQ'D) <> 
227376 DRIVE SCREW (2 REQ'D) ኳ = 
591824 NAMEPLATE ዌ 


581928 HOUSING 
A 433520 GASKET 
426146 BEARING S/A (2 REQ'D) 
583119 SPACER KEY 
432219 YOKE S/A 
፳ 424540 SWASH PLATE 
Ш 428892 SHOE PLATE 


№ 941115 PISTON KIT 
(INCLUDES 9 
PISTON & SHOES) 


426157 SPACER 


419659 RETAINING RING 
SHAFT (SEE TABLE) М 
QUA 


D i 
4161467 "O" 0 
ቹ CONTROL CYLINDER S/A 















- 


` 
248934 PINS, 


መ 
መ“ 
መሙ 


TORQUE 240 - 260 N.M жо SHIM кіт ል 432572 SHAFT SEAL (SPRING 
(177 - 192 LB.FT.) LOADED MEMBER FACES 
426405 SPRING OUTWARD. OMIT ON 
"S" MODELS) 
426404 CONTROL PISTON 





4154130 "O" RING 4309627 "O"RING (2 REQ'D) 


(1 REQ'D ON "S" MODELS. 
426409 BIAS PISTON ROD t 
rer NG OUTSIDE ”O” RING OMITTED) 
(177 - 192 LB.FT.) 426144 RETAINER 
426413 SPRING 184096 SCREW (4 REQ'D) 
426410 BIAS CYLINDER S/ 


TORQUE 20 - 25 N.M 
(15 - 18 LB. FT.) 











Ж NOTE NOTE 
р REFER TO OVERHAUL MANUAL M-2230-S FOR 


4 INCLUDED IN SEAL KIT 920374 
F3 EQUIVALENT 920308 
D INCLUDED IN 926485 SHIM KIT 
፳ INCLUDED IN 938079 ROTATING GROUP 


SHAFT END PLAY & PINTLE BEARING SHIM- 
YOKE SHIMMING PROCEDURE MING PROCEDURES. 





MODEL CODE BREAKDOWN 


P VD 80С *-* *-12-C**-14 
OAPI [5] [1] 


PISTON PUMP CONTROL OPTIONS 
& DEFINITIONS 


| VARIABLE DISPLACEMENT c N 










2] CD CN 
| ст CNS1 
[3] D SERIES INLINE a SUN. 
CVT CVNS1 
CVTS CVNS2 
Ë] FLOW er C - PRESSURE LIMITER 
D - DUAL LEVEL 
80 - 80 USGPM N - SPEED SENSING 
S - SUMMATION 
$1 - SUMMATION-MASTER PUMP SPEED SENSING 
El ____eackaaine орпоңа S2 - SUMMATION-SLAVE PUMP SPEED SENSING 
C - CHARGE PUMP T - TORQUE LIMITER 
V - LOAD SENSING 
05] анавт IE TWO DIGITS RA Е РРЕАВ FOLLOWING 
(Viewed from shaft end) AN ADJUSTABLE CONTROL FUNCTION 
R - RIGHT HAND (CW) PRESSURE SETTING IN BAR/10. ON 
L- HAND (CCW) SPEED SENSING UNITS (N), THE TWO 


DIGITS INDICATE RPM/100. 


Example: 
C35T21S 
PRESSURE IN BAR/10 
pum 
RPM/10 
SHAFT SEAL DS PRESSURE IN BAR/10 
C**D** 
| T... HIGH PRESSURE SETTING ВАН/10 
LOW PRESSURE SETTING BAR/10 (] 
PUMP DESIGN [11] CONTROL DESIGN 





1 
SHAFT END PLAY SHIMMING PROCEDURE 
1. INSTALL BEARING S/A ON END OF SHAFT WITHOUT SHIM. INSTALL VALVE BLOCK ON HOUSING AND SECURE WITH 
SEVEN SCREWS. | 
2. ROTATE THE SHAFT. APPLY 1110-1330 N.m (250-299 LBF) FORCE AT END OF SHAFT TO SEAT SHAFT BEARING. 
3. MEASURE SHAFT END PLAY WITH A DIAL INDICATOR. 


4. REMOVE VALVE BLOCK AND BEARING S/A FROM UNIT. INSTALL SHIMS TO END OF SHAFT TO PROVIDE .025-.102 MM 
(.001-.004 INCH) SHAFT END PLAY. | 


| 
5. INSTALL BEARING 8/ል ON END OF SHAFT. INSTALL THE VALVE BLOCK AND SECURE WITH SEVEN SCREWS. 
6. REPEAT STEP 3. 





PINTLE BEARING PRELOAD SHIMMING PROCEDURE 


1. INSTALL BOTH PINTLE BEARING COVERS ON THE YOKE S/.A 

2. INSTALL. COMPLETE PINTLE ASSEMBLY (INCLUDES BEARING RACE, SPACER, 'O'RING, PINTLE COVER AND SLEEVES) 
AT TOP OF HOUSING. 

3. INSTALL| THE OTHER BEARING RACE. INSTALL SHIM, (APPROXIMATELY .40 MM) AND SPACER SO THAT THE SPACER 
PERDRE .25-MM (.001 - .015 INCH) ABOVE THE HOUSING FACE. 


4. MOVE THE YOKE S/A BACK AND FORTH. APPLY 1110-1330 N (250-299 LBF) FORCE TO THE SPACER TO SEAT THE 
PINTLE BEARINGS. 


5. MEASURE THE DISTANCE FROM FACE OF HOUSING TO THE TOP OF SPACER. 

6. REMOVE THE SPACER. REMOVE THE AMOUNT OF SHIMS EQUAL TO THE MEASUREMENT FOUND IN STEP 5. 

7. ADD .381 - .483 MM (.015-.019 INCH) SHIM THICKNESS TO THE SHIM STACK FOUND IN STEP 6. ASSEMBLE THE 
SPACER 

8. INSTAL 





'O'RING, PINTLE COVER AND SCREWS TO COMPLETE THE PINTLE ASSEMBLY. ( 





For satisfactory service life of these components, use full flow filtration to provide fluid which meets ISO clean- 
liness code 16/13 or cleaner. Selections from OFP, OFR and OFRS filter series are recommended. 


Litho in U.S.A. 
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UICKERS. 


e==- Service Parts 


Information 






20 & 29 GPM PVB20-*S-20-*(*)-(*)-11 
Variable PVB29-*S-20-*(*)-(*)-11 
Inline 

Piston 

Pumps 








Vickers, Incorporated P.O. Box 302 ፤ -1- - š 
Troy, Michigan 48007—0302 Revised 12-1-87 26 





| } 
eINCLUDED IN PRESSURE 1295 SCR 










| | 
| COMPENSATOR SUBASSYS | (TORQUE 
| SHOWN IN TABLE. 
| PRESSURE | COMPEN- | | 
| RANGE | SATOR |SPRING| | 
| (PSI ` | SUBASSY 
(C) 250-2500 (20) | 942158 | 1 
| 250-2000 (29 | VALV 
| E | 
6380434 PLUG | 
| 173792 "О" RING | - 
49 154005 "О" RING | 18; Е Ж 






| Ле 

| = ድጋ; ተ--#፳ 
| @234204 SEAT и. А “ймы? Ê ey | di | 
| 4173792 










OCAUTION 
POSITION GASKET WITH SMALL END 
OF TEARDROP HOLE POINTING IN 
.|DIRECTIÓN OF COMPENSATOR ADJ- 
USTING HLUG, 


| | "O'RING 


@113000 | 
PLUG 


| 9356986 SPOOL 










| @354858 BODY 


ፀ10358 SCREW (4 REQ'D) 049244956 
- САЗКЕТ 


F3 EQUIVALENT N 
919847 SEAL KIT E qu Ei IE аа eee 
PLUG 


PE 'C' & ‘CM’ COMPENSATOR CONTROL 
SHOWN. REFER TO PARTS DRWG. 1-3243-5 
FOR 'CVP' PRESSURE LIMITER & LOAD ENSING 
COMPENSATOR CONTROL. | 








AINCLUDED IN 
919683 SEAL KIT 












4i. n 36924 PLUG (2 REQ'D)J— —— (OCD 
= 388745 YOKE PINTLE (2 ر وم‎ 
| 1116 SCREW (2 REQ'D) 
0938392 WASHER 5/А (TORQUE TO 90-100 1b. PEN 







0248836 PIN (3 REQ'D) 
1338780 WASHER 
0244031 WASHER 


194025 RETAINING RING 1 | | j | 
0000" 












| 353230 BEARING (2 REQ'D) 
| 
| 
| 
| 
| 


0239335 | 
> SWASH PLATE 3 
sesi o 248609 
i SHOE PLATE 362028 YOKE AND 


ROLLER SUBASSY (1 


BLOCK * 

"BLOCK | SUBASSY KIT| GROUP 
WERDET 246986 | 250688 | 941883 | 95824 | 
FVBSS-(FPs-2o-c(M)-(z)-ii| 263582 | 259458 | 941888 | 938275 | 


292499 SPACER 













| 
"INCLUDES 9 ወ INCLUDED IN 
PISTON & SHOE S/A ROTATING GROUP ( 










® INCLUDED IN ADJUSTABLE 
MAXIMUM STOP SUBASSY 942192. 


185638 RING 
E ea 154005 "О" RING (REFERENCE) 


L. COMPENSATOR | 






DED IN 
ГЕ SUBASSY 























0223201 ል 200079 "О" RING 
NUT 4 197565 BACK-UP RING 


9354578 ADAPTOR VALVE PLATE SUBASSY 


| 379793 PISTON BLOCK (REFERENCE) 








379792 PISTON ROD 10932 SCREW 
(4 REQ'D) 
(TORQUE FO 


45-53 15. in.) 












NOTE | 
The adjustable maximum stop feature (shown) may be 
used for manual adjustment of pump output flow. To 
assist initial priming, manual adjustment control 
setting must be at least 40% of maximum flow position. 
Maximum flow position occurs when rod is fully 
extended. 





| ል245976 GASKET 


ው-... SCREW 

* 227407 SCREW 

* 404751 ROTATION PLATE 
(ARROW POINTING UP) 
(POSITION SHOWN FOR R. H. 
OPPOSITE SIDE FOR L. H.) 


መመመ መመመ 


- 
( ШИШ О 4079 Warn 117507 RETAINING RING 
| 117506 RETAINING RIG 


| 
245975 SEAT 
ደመ = FOOT BRACKET 
-፦ 227401 SCREW (4 REQ'D) MOUNTING KIT 


164432 INSTRUCTION PLATE er 464 
NAMEPLATE SCREWS (2REQ'D) 
246353 KEY —— = 











— = 













4295262 ЗНАЕТ SEAL 
IG (ASSEMBLE WITH SPRING 
TOWARD INSIDE OF UNIT) 

REW (2 REQ'D) 


32* -F*S-20-*-(*)-11) 








MODEL CODE BREAKDOWN 


(F3)-PVB2*-(F)* S-20-*-(C)-11 


MULTI 
FLUID 
CAPABILITY CONTROL DESIGN 


PUMPF 


VARIABLE | 
T 
DISPLACEMEN COMPENSATOR VARIATION 


C - ADJUSTABLE MAX. STOP 
IN-LINE DESIGN 


CONTROL TYPE 
C- PRESSURE COMPENSATED 
(250-3000 PSI) 20 GPM UNITS & 


GPM - RATING AT 1800 RPM (250-2000 PSI) 29 GPM UNITS 





20 - 20 GPM CM- PRESSURE COMPENSATED 
29 - 29 GPM (INTERMEDIATE RANGE) 
(250- 1500 PSI) 2* GPM UNITS 
CVP - PRESSURE LIMITER/ 
MOUNTING | LOAD SENSING 


OMITTED - FLANGE 
F - FOOT BRACKET 


CAUTION 
MAX. PSI SETTING OF COMPENSATOR 
MUST BE LIMITED TO THE VALUES 
INDICATED. 





PUMP DESIGN 4 


ROTATION 

(VIEWED FROM SHAFT END) 
R - RIGHT HAND 

L- LEFT HAND 


DISPLACEMENT 
$ - SWASH PLATE MOVEMENT 
ONE SIDE OF CENTER 








For satisfactory service life of these components in industrial applications, use full flow filtration to 


provide fluid which meets ISO cleanliness code 16/13 or cleaner. Selections from Vickers OFP, OFR, 
and OFRS series are recommended. | 


Litho in U. S. A. 


| | ) 


M Service Par ts 
maa — Information 


Variable M-PVB29 - 11 Design 1 
Inline ግ S 
Piston 


Pumps 








Vickers, Incorporated 1401 Crooks Road Revised 12-1-87 M-2215-S | 
Troy, Michigan 48084 | 














CORY ov መናር: EE SE 
| pon — |— ln RE 
| CR | 239371 |923990 | 
[cc | 942480 | 
iar) 


cG 412890 296234 | 197573 [412940] 17077 | 17079 | c5 [942441 | 
[m MINCLUDED IN COMPENSATOR KIT —— | | 


| 
| 


MODEL VALVE PLATESUB-ASSY. 
DESIGNATION INC. 251108 BEARING 
M-PVB29-R** -11-C -10 938404 
M-PVB29-L**-11-C-10 938405 









mA 262335 "О" RING 
ልቻ244956 GASKET 
84262331 "O"RING 
sBODY (SEE TABLE) 










SPOOL (SEE TABLE) 


2234204 SEAT 185638 RETAINING RING 









BSP RI] 265802 
(SEETABLE) VALVE PLATE S/A piston ROD 
BBACK-UP RING 
(SEE TABLE) 


በክ 
2262335 Qo 
Шоу! n G © 


፳241621 PLUG 


(SEE TABLE) 
PLUG | 


10358 SCR (4 REQ'D T 
TORQUE 60-70 1b. ft. 
፳113000 PLUG ' 
@ 2488: 
259458 CY. 


238780 THRUST 
263582 SPRING 
@ 244931 WASHER 
194025 RETAINING RING 
251108 BEARING 
245976 GASKET 


1295 SCREW (6 REQ'D 
TORQUE 45-55 Ib. ft. 


186580 PLUG 
4154129 "О" RING 
266399 ROTATION PLATE 
227401 SCREW (2 REQ'D) 








ው MOUNTING KIT 
52210 (INCLUDES SCREWS) 






1245975 | 436335 [245973 |M-PVB29-***-11-C-10 

1245975 436335 |245973|M-PVB29-*** -11-CG-10 
M-PVB29-***-11-CR-10 
[245975 | 436335 |245973|M-PVB29-***-11-CV-10 


212464 SCREW 
(2 REQ'D) 











227401 SCREW 







(4 REQ'D) 164432 
263129 NAME PLATE INSTRUCTION IE 
PLATE ይ ይ... 117507 
1115 SCREW (2 REQ'D) RETAINING 
TORQUE TO 95-10015. ft. 
186580 PLUG RING 


283090 
BEARING 


4154129 "О" се =a 


375796 YOKE እት | 9 gs 
D SUB- ASSEMBLY ursus | © 
' J OX 


| 4 295262 RETAINING 
| SHAFT SEAL y 


ы 
11456 BEARING (2 sena a 


388745 PINTLE 
239335 SWASH PLATE (2 REQ'D) 









245919 














275675 


941888 PISTON KIT (115943 PLUG 
POURING? ЖЕСТ) 
8609 SHOE PLATE (2 REQ'D) 
ASHER S/A 
'EQ'D) 
„OCK 
eINCLUDED IN 938290 
ROTATING GROUP KIT 
D 
ል = SERVICED IN 923006 SEAL KIT 





ASSEMBLY VIEW 





MODEL CODE BREAKDOWN 
M-PVB29-(*)* *-11-C*-*0-*** 
























MOBIL | 
PUMP 
V. LE 
DISPLACEMENT 
PISTON TYPE 


IN-LINE 


FLOW RATING Q 1800 RPM 
29-29 USGPM 


MOUNTING 
F - FOOT BRACKET 
(OMIT FOR FLANGE) 


ROTATION (VIEWED FROM SHAFT END) 
- RIGHT HAND 
- LEFT HAND 














SPECIAL FEATURES 


CONTROL DESIGN 
C -10 
CG -20 
CR - 10 
CV -20 


CONTROL 
C - COMPENSATOR CONTROL 
CG - REMOTE ADJUSTMENT 
CR - DIFFERENTIAL CUTOFF 
CV - LOAD SENSING 


PUMP DESIGN 
NUMBER 


SHAFT TYPE 
G - SPLINED 
(OMIT FOR KEYED SHAFT) 











For|satisfactory service life of these components, use full flow filtration to provide fluid which meets ISO 
ess code 16/13 or cleaner. Selections from Vickers OFP, OFR, and OFRS series are recommended. 





Litho in U.S.A. 
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V/CKERS. 


Fixed & Variable 
Displacement 
Inline Piston 
Pumps & Motors 
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Overhaul 
Manual 


MFB Series 
MVB Series 
P(M)FB Series = 


P(M)VB Series | 
la 


Р.О. Вох 302 Revised 7-1-86 
Troy, Michigan 48007-0302 


ሁ3230-5 
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Section 1 - INTRODUCTION 


A. PURPOSE OF MANUAL 


This manual describes operational characteristics and overhaul 
information for the fixed and variable delivery inline piston 
type pumps and motors. The information contained 
herein pertains to the latest design series. 


B. GENERAL INFORMATION 
l. Related Publications - Service parts information and 


installation dimensions are not contained in this manual. The 
parts and installation drawings listed in Table 1 are available 






any Vickers sales representative or from: 


Vickers, Incorporated 
Technical Publications 
1401 Crooks Road 

Troy, Michigan 48084 


2. Model Codes - Variations within each basic model 
Series are covered in the model code. Table 2 is a complete 
breakdown of the codes covering these units. Service inquiries 
should always include the complete unit model code number as 


stamped on nameplate located on housing. 


















INSTALLATION PARTS 
[М-МЕВ5 | 2940 ^ | 132385 | 
| MFBS | 52000 | 152385 | 
| МЕВІО | 0003224 | 132445 | 
| M-MFBIS | 00024 | M-2768 | 
| M-MFB20 | | 28920 | M-276-S | 
| М-МЕВ29 | ^ 00034 | M-27638 | 
| МВ9 | 52010 | 137415 | 
| МУВ5 | 2783 | 132805 | 
|. MVBIO | ^ 27388 | 132685 | 
|M-MVB29 | - 00024 | М-2773-5 | 
| M-PFB5 | 2944 ፖያ | 13285 | 
|. PFBS | 50775 | 132385 | 
| M-PFB10 | 2949 | М-2025 | 
| PFBIO [| ^ 50727 | 132448 | 
М-РЕВ15 | 28949 | М-2202-5 | 
| M-PFB20 | 28496 | М-2203-5 | 
| PFB20 | 507729 | 132478 | 
M-PFB29 | 2946 | M-2203-S | 
|  PVBS | ^" 50830 ^ | 132805 — 
|  PVB6 | 50830 | 132805 | 
|. PVB6A | 508275 ^ | 132815 | 
M-PVBIO | 2949 ^ ^ | М2225 | 
|. PVBIO | ፒ 50840 | 132685 | 
| M-PVBIS | ^ 00024 | M-212S | 
| PVBIS | ^ 50840 ^ 1 132685. | 
| M-PVB20. | 00024 | М-2135 | 
|. PVB20 | 50850 | 132678 | 
[М-РУВ29 | 00024 | М-22135 | 
|  PVB29 | 50850 | 132675 | 
| PVB45A | 508900 | 132948 | 
Table 1. Reference Material 


MODEL CODE BREAKDOWN 


(F3)—(M)—* * B ** —(F) жж (Ғ) ж (Y)—** жж (*) (L)—**—*** 





F3 - Mineral Oil 
„апа Fir 
Resistant Fluids Б. 
F6 - High Water Speci 
Base Fluids Features 


Mobile Application 


Cont 
(Omit for industrial መመመ: 
applications) Nha 


M - Motor Other Controls or Options 

P- Pump L- Left Hand Location 
Viewing Shaft End P 
(handwhetl & lever only) 





F- Fixed 
V - Variable 


Compensator Variations 
In-Line Piston Series D - Dual Range (electric control) 
(not available with thru shaft) 
E- Start-Up Valve 


USGPM Rating (2 1800 RPM G - Remote Compensator 
5- 5 USGPM 20 - 20 USGPM %. CCG for L.H. 
6- GUSGPM 29 -29 USGPM | side port models) 
10 - 10 USGPM 45A - 45 USGPM 
DUUM M Control Option 
| | ር - Adjustable Maximum 
F- Faot Mounting . Displacement Stop (with compensator) 
Omit for Flange Mounting (not available with thru shaft models) 
Rotation (Viewed from shaft end) | Control Type 
В - Right Hand C -Pressure Compensator 
L - Left Hand (250-3000 PSD 
U - Either Direction (motors only) CM - prx PD d ቁ 
D -Stem Servo Control 
Displacement и = ds а 
S- One Side of Center v V Nude bl 


(pressure compensator models) 
D - Both Sides of Center 
(handwheel & lever models) Pump or Motor Design Number 
Port Connections 
F- Flanged Ports (on “W” & "X" 
optional features only) | 
Omit for Standard Shaft & Drive Shaft 
Threaded Connections at Rear Y - Standard Shaft (keyed) 
Omit for Short Shaft 
G - Spline Shaft (mobile) 
Optional Ports and Shaft 
W - Side Ports (flanged - standard shaft) 
X - Through Shaft - Side Ports (flanged) 
“ር” & “СМ” controls only i 


Table 2. Model Code Breakdown q 


| | | | | 


Section ዘ - DESCRIPTION 


A. GENERAL 


Vickers inline pumps and motors are of the axial piston, positive 
displacement type and include both fixed and adjustable (variable) 
displacement pumps and motors capable of high pressure opera- 
tion. Drive speeds vary with the model, type of fluid used, and 
circuit application. 


B. ASSEMBLY AND CONSTRUCTION 


The assembly of typical fixed and variable displacement units 


together with their A.N.S.I. symbols are shown in Figure 1. As 
illustrated, the major components of the inline unit are the 
housing, bearing-supported drive shaft, rotating group, swash 
plate and valve plate. The pressure compensated variable 
displacement units incorporate a pressure sensitive control 
piston, which governs the angle of the yoke and swash plate 
and consequently controls the stroke length of each piston as it 
rotates with the cylinder block and drive shaft. The valve plate 
subassembly also serves as the back cover of the entire unit and 
includes the inlet and outlet ports. A bearing in this cover and 
one in the housing support the drive shaft. 


(TYPICAL FIXED DISPLACEMENT UNIT) 
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Figure 1. 


SWASH PLATE (LOCATED IN YOKE WHICH 
POSITIONS WITH ACTION OF CONTROL PIS- 
TON). 


Typical Unit Assembly. 


Section Ш - PRINCIPLES OF OPERATION 


A. GENERAL 


Although nearly identical in design, pumps and motors operate 
essentially in reverse of each other — the pump forcing fluid 
through the system as it rotates, the motor being ratated by the 
fluid. Variable displacement units are constructed so that the 
angle of displacement (angle of the swash plate 10 the drive 
shaft axis) dan be varied by changing the yoke position. 
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Motors are positive displacement units which are -capable of 
producing a variable torque and speed. Motor speed is a func- 
tion of the Input fluid volume and torque is a function of the 
input pressure. On a variable displacement motor, the angle of 
displacement (swash plate angle) also affects the speed and 
torque. 


In operation, pressurized fluid is forced into the cylinder block 
bores which are open to the inlet port. Inlet pressure causes the 
pistons to exert a force against the swash plate. Ait the control 
point of thé piston shoe and swash plate, a component of the 
angular counter-force causes the cylinder block (о move in а 
rotary diredtion. The remaining cylinder block bores are either 
open to the outlet or blocked by the valve plate. When the 
pistons mave across the outlet port, fluid discharges and 
returns to the reservoir or system. 


Section | 












B. MOUNTING AND DRIVE CONNECTIONS 


CAUTION 
ump/motor shafts are designed to be in- 
talled in couplings with a slip fit. Pound- 
ing can injure the bearings. Shaft toler- 
ances are shown on the installation draw- 
ings. (See Table 1.) 


A pilot on the pump/motor mounting flange assures correct 
mounting and shaft alignment. Make sure the ilot is firmly 
seated in the accessory pad of the power source. Care should be 
exercised |in tightening the mounting screws to prevent 
misalignment. 


Mount the unit with the drain line connection at the top. This 
will allow| easy filling of the housing before start-up and also 
prevent draining of the housing in periods of idleness. There 
should be no restriction between the drain port and the reser- 
voir. The drain line must lerminate below reservoir fluid level. 


C. INLET LINE 


Inlet line must have sufficient capacity to allow full flow re- 
quirements at the pump or motor inlet for alll conditions of 
operation. The use of restrictive inlet tubing, undersize filter or 
an improper grade of fluid may result in inlet yacuum condi- 
tions excéeding the recommended five inches of mercury arid 
cause cavitation in pumps. Cavitation is the rapid formation 
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Rotation is reversed by reversing the fluid supply to the motor 
or if the motor is a variable displacement type, it tan be stroked 
across-center for reversal. If a variable unit is stroked across 
center, adequate precautions must be takeh to prevent 
overspeed, overpressure and/or cavitation. “Stroking across 
center’? means moving the swash plate from an angle on one 
side of center, to zero (center) angle of the yoke, and then to 
the opposite side of center. 


Motors are used for continuous, intermittent, or continuously 
reversing service. They can be stalled indefinitely under load 
without damage when protected by a relief valve. 


C. PUMPS 


The operation of the pump is essentially in reverse of motor 
operation. During the time that a piston is moving out of the 
cylinder block bore, a pressure differential develops which 
forces fluid into the open cylinder block bores through the inlet 
port. As the cylinder block rotates past the outlet port, the 
pistons force fluid out into the system. 


On variable displacement pumps, outlet volume is varied by 
changing the swash plate angle between the swash plate and the 
drive shaft axis. Since the swash plate angle is not variable on 
fixed displacement pumps, the flow is determined by pump size 
and speed driven (RPM). 


- INSTALLATION 


and collapse of vapor pockets within the fluid and can cause 
excessive damage to the unit. Motor inlet lines must be of the 
high pressure type to withstand the output pressure of the 
associated pump. Check the appropriate instdllation drawing 
for maximum motor/pump speed. (See Table 1.) 


D. FILTRATION 


Vickers recommends the use of inlet, pressure and/or return line 
filtration. Inlet filters can be supplied with magnets and a con- 
tamination indicator or an electrical switch. The electrical switch 
feature can be used to actuate an alarm when the filter element 
is plugged. Vickers field engineering personnel should be 
consulted when unusual fluids or viscosity conditions are 
encountered. 


E. PIPING AND TUBING 


1. All pipes and tubing must be thoroughly cleaned 
before installation. Recommended methods of cleaning are 
sandblasting, wire brushing and pickling. 


NOTE 
For instructions on pickling, refer to in- 
struction sheet 1221-S. 


2. To minimize flow resistance and the possibility of 
leakage, only as many fittings and connections as are necessary 
for proper installation should be used. 


3. The number of bends in tubing should be kept to a 
minimum to prevent excessive turbulance and friction of oil 
flow. Tubing must not be bent too sharply. The recommended 
radius for bends is three times the inside diameter of the tube. 
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F. HYDRAULIC FLUID RECOMMENDATIONS 
GENERAL DATA 


Oilin a hydraulic system performs the dual function of lubrica- 
tion and transmission of power. It constitutes a vital factor in a 
hydraulic system, and careful selection of it should be made 
with the assistance of a reputable supplier. Proper selection of 
oil assures satisfactory life and operation of System com- 
ponents with particular emphasis on hydraulic pumps and 
motors. Any oil selected for use with pumps is acceptable for 
use with valves or motors. 


Data sheet 1-286-S for oil selection is available from Vickers 
Technical Publications, Troy, Michigan 48084. 


Oil recommendations noted in the data sheet is based on our 
experience in industry as a hydraulic component manufacturer. 


Where special considerations indicate a need to depart from the 
recommended oils or operating conditions, see your Vickers sales 
engineer. 


CLEANLINESS 


Thorough precautions should always be observed to insure the 
hydraulic system is clean. 


1. Clean (flush) entire new system to remove paint, metal 
chips, welding shot, etc. 


2. Filter each change of oil to prevent introduction of 
contaminants into the system. 


3. Provide continuous oil filtration to remove sludge and 
products of wear and corrosion generated during the life of the 
System. 


4. Provide continuous protection of system from entry of 
airborne contamination, by sealing the system and/or by pro- 
per filtration of the air. 


5. During usage, proper oil filling and servicing of oil 
filters, breathers, reservoirs, etc., cannot be over emphasized. 


6. Thorough precautions should be taken by proper sys- 
tem and reservoir design, to insure that aeration of the oil will 
be kept to a minimum. 


SOUND LEVEL 


Noise is only indirectly affected by the fluid selection, but the 
condition of the fluid is of paramount importance in obtaining 
optimum reduction of system sound levels. 


Some of the major factors affecting the fluid conditions that 
cause the loudest noises in hydraulic systems are: 


l. Very high viscosities at start-up temperatures can cause 
noises due to cavitation. 


2. Running with a moderately high viscosity fluid will 
impede the release of entrained air. The fluid will not be com- 
pletely purged of such air in the time it remains in the reservoir 
before recycling through the system. 


3. Aerated fluid can be caused by ingestion of air through 
the pipe joints of inlet lines, high velocity in discharge lines, 
cylinder rod packings, or by fluid discharging above the fluid 
level in the reservoir. Air in the fluid causes a noise similar to 
cavitation. 


G. OVERLOAD PROTECTION 


Both fixed and compensated pumps require an external relief 
valve to provide maximum protection of circuit components. 
An external relief valve is also required in the inlet line of a 
hydraulic motor to limit the pressure and torque. 


H. STARTING AND PRIMING 


Before initial starting, fill the housing with clean fluid. Normal 
“leakage” past the pistons or between the cylinder block and 
valve plate provides internal lubrication of working parts. To 
assure initial priming of variable displacement units, adjust the 
controls to provide at least 40% of maximum displacement at 
Start-up. The control may be reset to a lower displacement after 
priming is accomplished. 


It may be necessary to bleed air from the pump outlet line to 
permit priming and reduce noise. Bleeding may be accom- 
plished by loosening an outlet connection until a solid stream 
of fluid appears. An automatic air bleed valve (ABT-02-10) can 
be permanently installed and will eliminate the necessity to 
loosen a connection, 


Section V - SERVICE AND MAINTENANCE 


A. SERVICE TOOLS 


The following standard tools are required for overhaul of a 
piston type pump or motor: 


Torque wrench with socket adapters 
Set of U.S. hex key wrenches 

Set of small pin punches 

3/8 inch socket set with ratchet 
Small ball peen hammer 

Steel scale 

Micrometer (0-1 inch) 

Dial indicator 


CONNER 


An arbor press is also required for assembly of shaft and pintle 
bearings. 


B. INSPECTION 


Periodic inspection of the fluid condition and tube or piping 
connections can save time-consuming breakdowns and un- 
necessary parts replacement. The following should be cleaned 
regularly: 


1. All hydraulic connections must be kept tight. A loose 
connection in a pressure line will permit the fluid to leak out. If 
the fluid level becomes so low as to uncover the inlet pipe open- 
ing in the reservoir, extensive damage to the pump can result. 
In suction or return lines, loose connections permit air to be 
drawn into the system resulting in noisy and/or erratic 
operation. 


2. Clean fluid is the best insurance for long service life. 
Therefore, the reservoir should be checked periodically for dirt 
or other contaminants. If the fluid becomes contàminated, the 
system should be drained and the reservoir cleandd before new 
fluid is added. 


3. Filter elements also should be checked and replaced 
periodically. A clogged filter element results in à higher than 
normal pressure drop. This can force particles through the 
filter which would ordinarily be trapped, or can cause the by- 
pass to open, resulting in a partial or complete loss of filtration, 







4. bubbles in the reservoir can ruin the pump and 
other components. If bubbles are seen, locate the source of the 
air and seal the leak. 


5. А ритр or motor which is running excessively hot or 
noisy is a| potential failure. Should a unit become noisy or 
overheated, the machine should be shut down immediately and 
the cause bf improper operation corrected. 


C. ADDING FLUID TO THE SYSTEM 


When hydraulic fluid is added to replenish the system, it 
should always be poured through a fine wire screen (200 mesh 
or finer) ar preferably pumped through a 10 micron (absolute) 
filter. 


It is important that the fluid be clean and free of any substance 


A. GENERAL 


CAUTION 
Before breaking a circuit connection, 
make certain that power is off and system 
pressure has been released. Lower all ver- 
tical cylinders, discharge accumulators, 
and block any load whose movernent 
could generate pressure. 


After removing pump or motor from system and before 
disassembly, cap or plug all ports and disconnected lines. Clean 
the outside of the unit thoroughly to prevent entry of dirt into 
the system. 


CAUTION 
Absolute cleanliness is essential when 
working on a hydraulic system. Always 
work in a clean area. The presence of dirt 
and foreign materials in the system, can 
result in serious damage or inadequate 
operation. 


NOTE 
Discard and replace all “O” rings, 
gaskets and shaft seals removed during 
disassembly. 


B. DISASSEMBLY 


which could cause improper operation or wear of the pump or 
other hydraulic units. Therefore, the use of cloth to strain the 
fluid should be avoided to prevent lint from getting into the 
system. 


D. ADJUSTMENTS 


No periodic adjustments are required, other than to maintain 
proper shaft alignment with the driving medium. 


E. LUBRICATION 


Internal lubrication is provided by the fluid in the system. 
Lubrication of shaft couplings should be as specified by their 
manufacturers. 


F. REPLACEMENT PARTS 


Reliable operation through the specified operating range is assured 
only if genuine Vickers parts are used. Sophisticated design pro- 
cesses and materials are used in the manufacture of our parts. 
Substitutions may result in early failure. Part numbers are shown 
in the parts drawings listed in Table 1. 


G. TROUBLESHOOTING 


Table 3 lists the common difficulties experienced with piston 
pumps and motors. It also indicates probable causes and 
remedies for each of the troubles listed. 


Section VI - OVERHAUL 


All models are disassembled in the same general sequence as 
shown in the exploded view, Figure 2. 


NOTE 
This procedure is written for a basic com- 
pensator model. If a control other than a 
compensator is used, refer to the appro- 
priate service parts drawing for informa- 
tion on the control. 


Parts should be placed on a clean piece of Kraft paper in the 
order of disassembly. 


1. Remove four screws (1) from compensator body (2). 


2. Remove compensator body (2) from valve plate sub- 
assembly (7). 


3. Remove gasket (3), “О”? ring (4) and retaining ring (5) 
from piston rod (9). 


4. Remove six screws (6) from valve plate subassembly (7). 


5. Remove valve plate subassembly (7) from housing (36). 
Place valve plate subassembly on a clean piece of Kraft paper 
with machined surface up. Remove piston rod (9), spacer (10) 
and piston (11) from valve plate (7). (Note: Spacer does not 
exist in all models.) 


6. Remove gasket (8) and discard. 











TROUBLE PROBABLE CAUSE REMEDY 


PUMP NOT DELIVERING FLUID 


SYSTEM NOT DEVELOPING 
PRESSURE 


PUMP MAKING NOISE 


MOTOR SHAFT DOES NOT TURN. 


INSUFFICIENT SPEED OR POWER. 


MOTOR TURNING IN WRONG 
DIRECTION 


EXTERNAL LEAKAGE FROM 
MOTOR 


Reservoir fluid level low. 


Intake filter or pipe plugged. 


Air leak in intake line prevents priming. 


Coupling or shaft sheared or disengaged. 


Pump driven in wrong direction of shaft 
rotation. 


Contamination in actuating control. 


Pump not delivering fluid for any of the 
above reasons. 


Relief valve setting not high enough. 


Relief valve sticking open. 


Leak in hydraulic control system (cylin- 
ders or valves). 


Free circulation of fluid to reservoir. 


Partly clogged intake line, intake filter, or 
restricted intake pipe. 


Air leak at pump intake pipe joints. 


Air bubbles in fluid. 


Reservoir air vent plugged. 
Pump running too fast. 
Filter too small on intake. 


Coupling misalignment. 


System overload relief valve set too low to 
permit necessary pressure. 


Valve plate and cylinder block surface 
scored by abrasive in hydraulic fluid. 


Pump or other components in system not 
functioning properly. 


Incorrect connection. 
Worn seal or gaskets. 


Gaskets leaking due to improperly con- 
nected reservoir drain. 


Table 3. 


Troubleshooting Pumps/Motors 


Add fluid and check level on both sides of 
reservoir baffle to insure pump intake line 
is submerged. 


Clean filters of lint soon after new fluid is 
added. 


Pour fluid on intake joints while listening 
for change in sound of operation. Tighten 
as required. 


Disassemble pump and check shaft and 
rotating group for damage. Replace neces- 
sary parts. 

Check installation. Reverse the drive or 
convert pump as discussed in the overhaul 
section. 


Clean control 


Check circulation by watching fluid in 
reservoir. 


Block machine travel. Test with pressure 
gauge. 


Remove contamination in relief valve. 


Test independently by progressively 
blocking off the circuit. 


Insure that directional valve is not in open 
center (neutral) position or that fluid is 
not discharging to tank through an open 
line or improperly adjusted valve. 


Pump must receive intake fluid freely or 
cavitation takes place. 


Tighten as required. Pour fluid on joints 
while listening for change in sound of 
operation. 


Check to be certain return lines are below 
fluid level and well separated from intake 
line. 


Must be open through breather opening 
or air filter. 


Conform with recommended maximum 
speeds on installation drawings. 


Refer to appropriate installation drawing 
for proper size filter. 


Check for damaged shaft bearing or other 
parts. If necessary, replace and realign the 
coupled shafts. 


Check pressure and increase relief valve 
setting, but not above recommended 
maximum. 


Check external leakage at drain port. Re- 
move motor. Install new rotating group. 
Replace scored valveplate. Flush system 
with clean oil. 


Check directional control and pump 
stroke position. 


Check circuit and connect correctly. 
Install new seal and/or gaskets. 


Connect drain line directly to reservoir 
below the fluid level. 





7. The ro 


tating group consists of retaining ring (12), lift 
limiter (13), spring (14), thrust washer (15), cylinder block (16), 


pins (17), backup washer (18), spherical washer (19), 
(20) and piston/shoe subassembly (21). Turn th 
group slightly|to free it from the swash plate (22). Tilt housing 
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NOMENCLATURE 


Screw (Compensator) 
Body (Compensator) 
Gasket (Compensator) 
“O” Ring (Compensator) 
Retaining Ring (Compensator) 
Screw 

Valve Plate 

Gasket 

Piston Rod 

Spacer 

Piston 

Retaining Ring 

Lift Limiter Washer 
Spring 

Thrust Washer 

Cylinder Block 

Pin 

Backup Washer 





8 plate 


rotating disassembly.) 


CAUTION 
Position compensator body (2) with the adjusting 
plugonthe game side as the mounting pad's case 
drain opening. The small end of teardrop gas- 
ket (3) should point inthe direction ofthe compen- 
sator adjusting plug. 


QTY. 


кә ә  ኢ ኤ мша መጫ — መ кере — QN ፦- — — — P. 
N 
-] 


| Figure 2. Part Nomenclature 


(36) and remove the rotating group. During rem 
to prevent separation of the rotating group. Dis 
rotating group as follows: (Refer to Figures 2 and 3 during 


NOTE 
Does not 


(18) exist on 


all sizes. 


NOMENCLATURE 


Spherical Washer 

Shoe Plate 

Piston/Shoe Subassembly 
Swash Plate 

Screw (Yoke) 

Pintles 

**O" Ring (Pintle) 
Bearing (Pintle) 

Yoke Subassembly 

Seat 

Spring 

Retaining Ring 

Drive Shaft 

Shaft Seal Retainer 
Drive Shaft Key 

Bearing (Drive Shaft) 
Shaft Seal 

Housing 

. Retaining Ring (Bearing) 


ove use care 


ssemble the 





QTY. 
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(M)-MFB SERIES 


HOUSING 


SWASH PLATE 
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(M)-MVB SERIES 
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PISTON S/A `o 
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SWASH 
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7e 
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"О" RING = 
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> | 
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BODY(SEE 
CAUTION) 


SEAT 


SPRING 





"O" RING 
SCREW (4 REQ'D) 


715777 


SCREW (2 REQ'D) 
NAMEPLATE 


SNAP RING 
SNAP RING 
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_ SEAL” 7 


سے 


WASHER 


ህት 
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GASKET 
BEARING 
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WASHER 
SPHERICAL WASHER 
А ሸው መሪ 
2 с, 
WER 
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CYLINDER BLOCK 
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Figure 2a. Typical Fixed Displacement Motor 
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CAUTION 
Position the compensator body with the 
adjusting plug on the same side as the 
mounting pad's case drain opening. 
PLUG 
Figure2b. Typical Variable Displacement Motor 








Install a 3/8 bolt 3° long through a 1” 
O.D. flat washer on ነ and 15 gal, units. 
(Use 3/8 x 5" bolt and 1%” O.D. 
washers on 20 and 29 gal. units.) 


Insert through cylinder block 


@ 


Back the nut off slowly to relieve com- 
pression on the spring. Remove internal 


Add another flat washer parts in the order shown. 


Thread the nut on the bolt 


Tighten until tension is removed from the 


snap ring 


Remove snap ring with truarc pliers 





Figure 3. Cylinder Block Disassembly 


a. Place the rotating group face down on a glean piece 


create a burr pr damage the pistons. 


c. Remove spherical washer (19), backup washer (18) 
and pins (17). (Note: Some units do not use a backup washer.) 


d. Observe caution during removal of spring (14) 
located within the cylinder block. The spring is under high 
compression and can cause bodily harm if retaining ring (12) is 
removed withput adequate tooling. See Figure 3 for removal 
procedure. 


8. Remove retaining ring (30) from housing (36) with 
truarc pliers. 


9. Remove drive shaft (31), bearing (34), key (38), and re- 


11. Remoye two screws (23) from yoke (27). 


12. Remove pintles (24) with “O” rings (25) from yoke 
(27). Refer to Figures 4 and 5. 


13. Remove yoke (27), refer to Figures 4 and 5, the yoke 
removal procedure for a variable displacement pump or motor. 


14. Variable displacement units require removal of seat 
(28) and spring (29) from within housing (36). 


15. Remove washer (32) and shaft seal (35) from the 
housing. Be careful during the removal of the shaft seal. DO 
NOT scratch the housing to seal mounting surfáce. Leakage 
can occur between the seal and housing if the aluminum hous- 
ing is scratched. 


C. INSPECTION, REPAIR AND REPLACEMENT 


Prior to inspection, clean all parts thoroughly with a solvent 
that is compatible with system fluid. Replace all parts that do 
not meet the following specifications. 


1. Valve Plate (7) - Lapping of the valve plate is not 
recommended. If wear or scoring is apparent, replace the valve 
plate. Check the shaft bearing located within the valve plate for 
roughness and pitting of the rollers. Replace if defective. 
Remove paint and/or burrs from outer edge of valve plate with 
an India stone. 


2. Piston Rod (9), Spacer (10) and Piston (11) - Inspect 
compensator piston rod and piston for fit and/or wear. Spacer 


(10) is used on some models to limit maximum flow. Replace if 
defective. 


3. Rotating Group Parts 











HOUSING 


©) Thread pull-screw in thread hole of pintle. 
Secure with jam nut. 


(2) Tap roll pin clear of yoke into the pintle 
(see cross section below). After pintle is 


removed, tap roll pin out of the pintle 
® before reassembly. 


"O" RING 


— To reassemble, insert the pintle with “О” 


ring in place, through the housing into the 
yoke. Align the holes and tap the roll pin 
in, as shown in the assembled cross sec- 
tion below. 


у ; When disassembling, 
In assembled position EN ረ pin is tapped into 


yoke, pintle and pin pintle as shown. 
are as shown. 


.10 Maximum - 5 & 6 GPM Models - 10 & 11 Design 





.12 Nominal - 10 GPM Models - 10 Design Only 


ርን Figure 4. Removal of Pintle and Yoke, Smaller Models 
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Тһе 10 and 15 GPM units of the -20/30/31 
designs use a screw in lieu of the roll pin 
for securing pintles. The pintles are pro- 


10 AND 15 GPM| MODELS 
-20/ -30/ -31 DESIGN 





Figure 5. 


Replace if defective. 


с. Inspect pins (17) for equal length, wear and possible 
bending. Replace all pins simultaneously if one is defective. 


d. Backup washer (18) does not exist іп all models. 
Check for wear and replace if necessary. 


e . Check each cylinder block (16) bore is excessive 
wear. Use the piston/shoe subassemblies (21) for this purpose. 
The piston should be a very close fit and slide easily in and out 
of the bore. No bind can be tolerated. If binding occurs, clean 
the cylinder, block and piston, lubricate with clean hydraulic 
fluid and try again. Even minor contamination of the fluid can 
cause the piston to freeze up in the cylinder block bore. 









. Inspect each piston and shoe subassembly (21) for a 
maximum end play of 0.003 inch between the piston and shoe. 
The face thickness dimension, as shown in Figure 6, of each 
shoe must within 0.001 inch of each other. |A variation 
greater than 0.001 inch between all nine shoes indjcates exces- 
sive wear. If one shoe needs replacement, replace all piston/ 
shoe subassemblies. Replacement as a matter of procedure is 
recommended to obtain maximum overhaul life of the unit. 


£ . Inspect retaining ring (12), lift limiter washer (13), 
spring (14) and thrust washer (15) within cylinder block (16) for 
wear. Replace if necessary. 


4. Inspect the face of swash plate (22) for wear, scratches 
and possible fracture. If the swash plate needs replacement, 
make sure the new swash plate rests flat against the face of 
yoke subassembly (27). 


(1) Remove the core plug. Back-off lock 
screw at yoke until pintle groove clears for 
20 and 29 GPM models. Lightly tap pintle 
toward inside of unit to remove. NOTE: 
Swash plate must be removed from yoke 
to remove these pintles. 


"О" t RING 


PINTLE CORE PLUG 


(2) To reassemble, insert the pintle through 
the housing into the yoke. Align the 
grooves and thread in lock screw. 


20 AND 29 GPM MODELS 


Removal of Pintle and Yoke, Larger Models 








THIS DIMENSION MUST BE 
MAINTAINED ON ALL NINE 
SHOES WITHIN 0.001 1NCH. 











SHOE MUST SWIVEL 
SMOOTHLY ON BALL. “> 
END PLAY MUST NOT 
EXCEED 0.003 INCH. 











SHOE FACE 
RIDES ON 
SWASH PLATE 


Figure6. Piston and Shoe Assembly Tolerances 





5. Inspect drive shaft (31) for wear, a chipped spline and 
purrs. Remove burrs with an India stone. Inspect the contact 
area of the shaft seal for wear and/or scoring. Replace the 
lrive shaft if wear or scoring is greater than 0.005 T.I.R. (total 
indicator reading). 


6. Inspect drive shaft bearing (34) for| roughness in 
turning, pitting of the rollers and excessive end play. Replace if 
defective. If the bearing or shaft require replacement, removal 
of the bearing from the shaft is required. Use appropriate tool- 
ing to hold the inner race of the bearing and press the shaft 
from the bearing. Assemble new parts together in a similar 
manner, always applying force to the shaft and inner race of 
the bearing. DO NOT apply force to the outside bearing race. 
Install retaining ring (37). 














7. Inspect yoke subassembly (27) face for wear, rough- 
ness or scoring. Check pintle bores of yoke for wear. Replace if 
defective. 


8. Inspect pintles (24) and pintle bearings (26) for wear. 
Replace if defective. If a pintle bearing requires replacement, 
use a tool smaller than the housing bore and drive the pintle 
bearing into the housing and remove. Be careful not to score 
the housing bore during removal. Clean up the bore and 
lubricate both the bore and new pintle bearing with system 
fluid. Be very cautious during installation of new pintle bear- 
ings. If a bearing is misaligned with the bore at start of press, 
the bearing cage will warp and a bind will occur. Use an arbor 
press to install new pintle bearings. DO NOT press a bearing 
past the inside lip of the housing or interference with the yoke 
will result. 


9. Inspect housing (36) mounting flange for nicks and 
burrs. Remove with an India stone. Remove paint and/or burrs 
from outer edge of housing. 


D. ASSEMBLY 


Assembly is performed in the reverse order of disassembly. 
Special procedures are noted in the following text. 


A new seal kit should be obtained. Refer to the parts drawing 
for your model (see Table 1). Replace all seals, gaskets and 
“O” rings with new ones from the kit. A light film of clean 
hydraulic fluid will provide ease of assembly and initial 
lubrication of moving parts. Assemble as follows: 


1. Install new shaft seal (35) into housing (36) with spring 
loaded member facing into the housing. 


2. Install spring (29) over spring guide in housing. Insert 
seat (28) into spring. 


3. Install yoke (27) in housing (36) as illustrated in Figures 
4 and 5. Make sure seat (28) is in position and engages within 
the yoke. 


4. Install pintles (24) and “О” rings (25) as illustrated in 
Figures 4 and 5. Install screws (23) and torque to recommended 
values. Refer to parts drawing for applicable unit found in 
Table 1. 


5. Place shaft seal retainer (32) over shaft seal. Install 
drive shaft (31) and retaining ring (30) up against bearing into 
housing groove. 


6. Lubricate and install swash plate (22) with chamfer 
side facing yoke (27). It is important that the swash plate be 
properly seated within the yoke and can be freely moved 
(rotated) with the fingers. 


7. If the cylinder block was disassembled, refer to Figure 
3 for assembly. Place the cylinder block face down on a clean 
piece of Kraft paper and insert three pins (17) into the cylinder 
block. Lubricate back-up washer (18) (not used on some 
models) and spherical washer (19), place them over pins (17). 
Lubricate the cylinder block bores and pistons with system 
fluid. Install the nine pistons (21) through shoe plate (20) and 
into the cylinder block bores. The pistons must move freely 
within the bores. The rotating group is now assembled and 
ready for installation into the pump or motor housing. Hold 
cylinder block (16) and shoe plate (20) together to keep pins 
(17) and washer(s) (18 & 19) intact, then install rotating group 
over the drive shaft. A slight rotation of the drive shaft during 
assembly will help align spherical washer (19) and cylinder 
block (16) splines with those of the shaft. 


8. Lubricate the face of the valve plate. Make sure paint 
and burrs have been removed from the outer edge of housing 
(36) and valve plate (7). Install gasket (8) on housing (36). 


9. Install piston rod (9) into valve plate. Slide retaining 
ring (5) over piston rod (9) and into retaining ring groove. In- 
stall spacer (10) (used only on models with reduced flow 
capability), and piston (11) over piston rod (9). 


10. Align drive shaft to bearing and install valve plate (7) 
on housing (36). Thread retaining screws (6) through valve 
plate and into housing. Torque to the values noted in parts 
drawing for the unit. 


11. Lubricate and install “О” ring (4) in “О” ring 
groove of piston rod (9). Install gasket (3) on valve plate (7). 
CAUTION: Position gasket as shown in Figure 2 with teardrop 
hole pointing toward compensator adjusting screw. 


12. Place compensator body (2) over gasket (3) on valve 
plate (7). Make sure body of compensator and gasket are in- 
stalled in the correct position for shaft rotation (see Figure 2). 
Thread retaining screws (1) through compensator into valve 
plate. Torque screws to the values noted on parts drawings for 
the unit. 

13. Install drive shaft key (33) into drive shaft (31). 
Make sure key is seated properly. 


E. CONVERSIONS 


When changing the direction of rotation of an inline hydraulic 
pump, it will become necessary to change to the respective 
valve plate for that rotation. If the pump happens to be a com- 
pensated type, the compensator must be rotated 180? and the 
compensator gasket must follow. Consult the appropriate parts 
drawing listed in Table 1 for the proper valve plate selection. 


Hydraulic motors with “V” in the model code require only the 
rotation of the compensator to change direction. When a 
change such as this is made, it should be noted by a change in 
the name plate and any directional arrows as an aid in future 
identification. 
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e= зегуісе PATIS 
Р Information - 


20 & 29 GPM PVB20-(F)*S-10-D-10 
Variable PVB29-(F)*S-10-D-10 
Inline 


Piston 
Pumps 





блай ж Р.О. Вох 302 i -1- -3275- 
ውን... Troy, Michigan 48007-0302 Revised 12-1-87 3275-5 


Ba 


| 
| ® 
4154008 "О" RING — 306872 SPOOL AND PLUG S/A о 


4285008 GASKET 89447 RETAINING RING 
285007 COVER 293311 WASHER 


161879 SCREW (4 REQ'D) | 285547 SPRING 
| 284997 PISTON 
296233 PLUG 
238020 RETAINING RING 
4200094 "О" RING (2 REt 
| 284964 CYLIND. 
dmt 
| ነ 
/ 


- መሙ መ” 
ЖЕЕ 
- መሙ 
- መ መ” 
መመ መሙ 
- መሙ 


0296173 PLUGS 
0296471 SPRING —.B 


ወ314223 BALL 
AND SPOOL $/A 


0296752 piN—— 








1075 SCREW (2 REQD 68) 
TORQUE TO 40/50 lbf. ft. 





1295 SCREW (6 REQ'D) 


TOR 
45/55 ПЫ. ft. РА 
/ 


86410 SNAP  ,ዌ113000 PLUG 
RENG 4245916 GASKET 


9251108 BEARING 


- 









J 

2 

ኣ 
|--------4------------ 








186580 P 








120786 SCREW 
(2 REQ'D) 
0266399 ROTATION 
PLATE 


SUBASSEMBLY | 
| 938399 ^ |PVB20-(F)RS-10-D-10 
[ 938408 ^ | PVB29-(F)LS-10-D-10) 


pu 38409 PVB29-(F)RS-10-D -10 


| | 
TAINING CYLINDER] |PIN 
Wa WASHER] SPRING | WASHER |C ANDER |. во.) | WASHER |$ 


THESE PARTS INCLUDED IN 


| | 
“ነ85-10-5- 246386 250688 
PVBZO(F)RS-10-D-T74 194025 | 244931 238780 
| | 259458 
| 


4154129 "О 
















248835 | 238836 
| 


| 





PVB29-(F)LS-10-D-10 
PVB29-(F)RS-10-D-10 


INCLUDED IN AINCLUDED IN 
VALVE PLATE S/A 919404 SEAL KIT 








© 


MD 4275675 PLUG (2 REQ'D) 
4175943 "О" RING (2 REQ'D) 


257946 PINTLE (2 REQ'D) 
11456 BEARING (2 REQ'D) 
120786 SCREW (4 REQ'D) i 
NAME PLATE : 
164432 INSTRUCTION PLATE / 
245975 SEAT СТЕ Т 
294079 SPRING (INCLUDES SCREWS) 
4154132 "О" RING 
А go PLUG 
/ 
/ g 








246353 KEY 


/ 4 
ጋ 


E Q 117506 RETAINING RING 
% | Our ud 
У LN 117507 RETAINING RING 
° ) N 283090 BEARING 
° ኤን 245979 SHAFT 
194878 RETAINER 
(1) 245982 HOUSING ል 295262 SHAFT SEAL 


3913 PIN (2 REQ'D) 





288439 YOKE AND BALL $/A 


941883 m 938280 


941888 938290 





R 85 A 
l NN 
} TIN SRR, 












MODEL CODE BREAKDOWN 


PVB 2*-(F)*S 10-0-10 





PUMP CONTROL DESIGN 


VARIABLE DISPLACEMENT STEM SERVO CONTROL 








IN-LINE DESIGN} PUMP DESIGN 
GPM RATING AT 1800 RPM 
20 - 20 GPM SWASH PLATE MOVEMENT 
29 - 29 GPM | TANGLE SIDE OF CENTER 
| SHAFT ROTATION 
MOUNTING 
F- MON ба (VIEWED FROM SHAFT END) 
OMITTED - FLANGE) | R - RIGHT HAND 


L - LEFT HAND 










For satisfactory service life of these components in industrial applications, use full flow filtration to 


provide fluid which meets ISO cleanliness code 16/13 or cleaner. Selections from Vickers OFP, OFR, 
and OFRS series are recommended. | 


መ 


cums Service Parts 
^77 Information 








45 GPM 








PVB45-(F)* SFW-20-C( *\(*)-11(S67) 

Variable PVB45-(F) *SFX-20-C( *)(*)-11 -(S67) 

Delivery X 

Inline Piston 

Pumps 
ርን 

| 
ጋ 
Vickers, Incorporated 1401 Crooks Road Revised 9-1-85 |-3297-$ | 
Troy, Michigan 48084 


104 













MODELISPACER ፦- = 
[C/CM | NONE | 
[C9/CM9[ 381291 | ል199821 "О" RIN 
re77eMT] 381293 | 354856 CYLINDER — 
| C6/CM6] 381294 ል 161979 "О" RING 





349748 PISTON 


342570 CAP АМДЫ! 


212332 SCREW (4 REGN 8 Ó 


329466 PLUG ("W'" SIDE PORTED MODELS) 


NOT INCLUDED IN 


SEAL KIT OR j 99907- 
VALVE PLATE S/A 
"X" THRU SHAFT MODELS RETE 












| 311705 SEAL 


342571 CAP 
349967 BPRING 
342569 PISTON 


349747 CYLINDER 


4166757 "О" RING 
4170441 "О" RING 
912332 SCREW (4 ana [Г F i 





m248883 PIN (5 REQ'D) 


0257045 BEARING 
МҮ 


0400270 RETAINING | 
RING | 















*(S-67 OPTION): 


о INCLUDED IN 942112 

"C" COMPENSATOR S/A 
^ INCLUDED IN 942133 

"СМ" COMPENSATOR S/A 





ER PLATE ATTACHED. 





መጋ ken 
ad 


2344064 CYLINDER BLOCK 
8253665 WASHER | 
m282557 SPRING 
8246017 WASHER 
8126911 RING 
f 99 
| ነ | 
፳253664 WASHER 


INTERCHANGEABILITY WITH THE -10 & -11 DESIGN- 
FOOT MOUNTED PUMPS IS PROVIDED 
PLATE 352148 AND FOUR (4) 212468 SCREWS. 
ORDERED WITH 8-67 SUFFIX WILL HAVE THE ADAPT- 


407075 PLUG 
0341114 SPOOL 












401031 SCREW 
| (4 REQ' D) 


— 


og 4041541 
зе Ppa 


| 4047 








O PLA 
| HANDC 
| SHOWN 


4151668 
по" RING | 
j 0227407 SCREW 


ሣም 0227401 SCREW 
— p Е 


a say 

— 

295415 SCREW (6 REQ'D) 
(TORQUE TO 110-130 15፻, ft.) 


212267 SCREW (8 REQ' D) — zz, 
361068 COVER (2 REQ'D)—- [8 
4363070 GASKET (2 REQ'D) [ናና 


c 
187087 ріс 
ል 154131 "О" RING Т” 
в 923189 PISTON & SHOE ( 


SUBASSY KIT (INCLUDES 
9 PISTON & SHOE 5/А) 


| |! «8 


— 


— 


<n 





0241541 WASHER №2 
8266112 PLATE 

#374757 PLATE 11175 

(SEE ASSEMBLY NOTE) d 


WITH ADAPTER 
MODELS 


፳ INCLUDE 
938279 КОТАТІХ 





1247355 BODY 


"344 SEAT 


45087 SPRING (C MODELS) 
'85870 SPRING (CM MODELS) 
87000 "О" RING 


40297950 PLUG 


' RING 

' RING 

С (ӨЗЕЕ NOTE) 
RING 


"4 PLUG (2 REQ'D) (3 REQ'D FOR L. H. MODELS) 





PVB45-(F)RSF*-20-C*-11 


PVB45-(F)LSF*-20-C*-11 





[ION 
/ 318269 PINTLE (2 REQ'D) 
/ 292894 BEARING (2 REQ'D) 
NAMEPLATE 
120786 SCREW (6 REQ'D) 
D | 58303 КЕҮ 





X‏ 164432 ړا 
INSTRUCTION `‏ ! 
PLATE‏ .3 





4287458 SEAL 





318267 HOUSING 


SUBASSY ER 
u 
um a 3913 DOWEL PIN (2 REQ'D) 


Ж212468 HEX. SCREW (4 REQ'D) 
"፲) [^ | eme ADAPTER PLATE 


YOKE & | FLANGE MOUNTED 
| 





273385 PLATE 


መ (387826 HOUSING FOR 


EQUIVALENT F3 
GASKET KIT 919891 
` ል INCLUDED IN 
919890 SEAL KIT 


PLATE ASSEMBLY NOTE 


THIS LOCATING HOLE 
FOR RIGHT HAND (CW) 
ROTATION UNITS. 











THIS LOCATING HOLE 


FOR LEFT HAND (CCW) di rs 
ROTATION UNITS. " 





982031 ORIFICE PLUG (MUST BE INSTALLED IN 


THE DRAIN PORT OF THE COMPENSATOR BODY, 
BELOW THE MOUNTING SURFACE.) 


SEE PARTS DRAWING 1-3963-8 
FOR PORT FLANGE DATA 
OINCLUDED IN 
VALVE PLATE S/A 
311852 SHAFT 


("X" THRU SHAFT MODEL) 












247101 KEY 


283662 BEARING 
317654 SHAFT 
("W" SIDE PORTED MODEL) 


=~ 102835 RETAINING RING 
| 171545 RETAINING 


















MODEL CODE BREAKDOWN 


(ЕЗ) - PVBAS-(F) *SF*-20-C(*)(*)-11-(S67) 


MULTI FLUID 
CAPABILITY 
(VITON SEALS) 


PUMP 


VARIABLE DISPLACEMENT 


RATING AT 


For satisfactory servic 


prbvide fluid which mee 


USGPM IN-LINE SERIES 


MOUNTING TYPE 
Т - FOOT BRACKET | 
OMIT FOR FLANGE MOUNT 


SHAFT ROTATION 
(VIEWED FROM SHAFT END) 
R-RIGHT HAND (CW) 
L-LEFT HAND (CCW) 


SWASH PLATE MOVE MENT 


S - SINGLE SIDE OF CENTER 



























1800 RPM 





W - SIDE PORT 
S 





e life of these components in industrial applic 
ts ISO cleanliness code 16/13 or cleaner. Se 


and OFRS series are recommended. 


ations, use full flow filtration to 
lections from Vickers OFP, OFR, 


OPTION 

ADAPTER PLATE 
INTERCHANGEABILITY 
BETWEEN 10 AND 11 
DESIGN FOOT MOUNTED 
MODELS 


CONTROL DESIGN 


COMPENSATOR CONTROL 


SPACERS 


OMITTED - 100% FLOW 
9- 
8- 
7 - 10% FLOW 
65 


90% FLOW 
80% FLOW | 


6095 FLOW 


CONTROL TYPE 
C - COMPENSATOR (250 - 3000 PSI) 


CM - COMPENSATOR (150 - 1500 PSI) 


PUMP DESIGN 


X - THRU SHAFT 


| 
| 
AE 4-BOLT FLANGED PORTS 





Litho in U. S. A. 


LICKERS. 


ó ATRIGOVA COMPANY 


90 GPM 
Variable 
Delivery 
Inline 
Piston 
Pumps 


*ej 


Vickers, Incorporated 








> (m ли 


Service Parts 
Information 


PVB90O-(F)'DF-2*-D(A)y1* ^ 


ፖን 








P.O. Box 302 Revised 10-1-85 -3289-5 
Troy, Michigan 48007-0302 








HOUSING FACE 
DIMENSION "X" 


LIFT LIMITEH SLEEVE 
(SPRING REMOVED) 


CYLINDER BLOCK 





MODEL CODE BREAKDOWN 


PV B90-(F) * DF-2*- D (A) - 1* 
| 


S kÉ CONTROL ГИ 
INTEGRAL CONTROL PUMP | 
(OMIT WHEN NOT INCLUDED) 


DISPLACEMENT 





ARIABLE 
CONTROL STEM SERVO 


INLINE TYPE PUMP DESIGN 


USGPM RATING AT FLANGED PORTS 
1800 RPM 


SAE 4 BOLT 


F-FOOT BRACKET MOUNTED 
OMITTED-FLANGE MOUNTED 





SWASH PLATE MOVEMENT 
D-BOTH SIDES OF CENTER 





ROTATION | 
(VIEWED FROM SHAFT END) 
R-RIGHT HAND 
L-LEFT HAND 





se components in industrial app 
próvide fluid which meets ISO clea liness code 16/13 or cleaner. 


and OFRS series are recommended. 
| 


lications, use full flow filtration to 


For satisfactory service life of th 
Selections from Vickers OFP, OFR, 


ex 
Litho in U. S. ል. 


! 
E ኝም 


4 


e= 


መ 
Service Parts 






ШЕКЕЛ, 
ATRIHOVA COMPANY In f Y ነ | ti 
| 
90 GPM PVB90-(F)RSF-20-C-10 
Variable PVB90-(F)LSF-20-C-10 
Delivery 
Inline 
Piston 2% 
9 





ov 
Vickers, Incorporated P.O. Box 302 Revised 10-1-85 I-3290-S 
Troy, Michigan 48007-0302 
| 





















SPACER TABLE 





| 7076 PLUG 


(ARROW ON PLATE 


POINTS UP) | (2 REQ'D) 






a "бт 
295274 TUBING SUBASSY 161979 "О" RING 


307413 FITTING 
4263495 "О" RING 


E 
212335 SCREW (4 REQ'D) 


) 5- 
u — N gx» 
295085 ADAPTOR- | |} \ 
4194699 "О" RING | 
292396 PISTON 
< 


295215 CYLINDER 


ወመ 
\ 29507 


295678 SPRING 


መመ ሞ” 


512 
402152 
212267 SCREW (8 REQ'D) 


፣ SPACER 
T (SEE TABL 





1 


75505 SCREW (4 REQ'D) — № о 69» 
295077 САР 


4295076 GASKET 
29 |89 SPRING 


መመ 
سے‎ መ 


4 







8248567 THRUST 
(TORQUE TO 1 


WASHER 
#249901 SPRING 
8263038 LIFT LIMITER WASHER 
190275 RETAINING RIN | 
162513 RETAINING 
RING | | 4 
| DAN 


8248861 PIN 
(4 REQ'D) 


9261437 BACK-UP 
WASHER 








$263039 LIFT LIMITER SLEEVE 

MAC SLEEVE (NON-CHAMFERED END) 
4248450 GASKETS LENGTH TO PROVIDE 0. 005 ТО 0. 008 INCH 
CLEARANCE (SECTIONAL VIEW ON BACK 
OF PAGE) BETWEEN CYLINDER BLOCK 
AND HOUSING FACE WHEN 249901 SPRING 
AND 248567 WASHER ARE NOT INSTALLED. 
CHAMFER I. D, OF MACHINED END 0. 030 
INCH X 45 DEGREE. 


112934 PIN (2 REQ'D) 


LH MODELS ONLY | 404151 PLATE 
227401 SCREW 


— уе 
== 1 


(TORQUE TO 110-130 15. ft.) 


j ከከከ o o 
361068 COVER (2 REQ'D) 


4363070 GASKET (2 REQ'D) 
287184 SPACER (2 REQ'D)- 


287183 PLATE (2 REQ'D): 
1228 SCREW (4 REQ'D) 





187003 FITTI 
6341114 SPOO] 











ie 
же” 


! 


1170 SCREW (6 REQ'D) 


8 SEAT | 





656 PINTLE (2| REQ'D) 
BEARING (2 REQ'D) | 





181765 PLUG, 
| 4154132 "О" 






30-15015. in.) . "” 
| 


| 8ሃለ8፪ 

| PLATE 

8942084 PISTON 

| SUBASSY KIT 
(INCLUDES 9 PISTON 

AND SHOE 8/ል) 






| | 
4325652 SHOE PLATE | 
2248444 SPHERICAL WASHE 


| 
| 
| 
| 
| 
1 
| 






94263495 "О" RING 


@1031 SCREW (4 REQ'D) 
09307244 BODY 












6297950 ADIUSTING 
b. MO e» SCREW 
Q MODEL SCREW |bsnACKET|, PIN 
5e ወሓ 262344 "О" RING 4 REQ'D 2 REQ'D 
2 ወ SPRING (SEE TABLE) PVBO0-F*SF-20-C-10| 212466 | 275040 | 19089 ^ 







"s ? i ባሽ 9247354 SEAT 
Фа 262355 "О" RING 
RING $4.262331 "О" RING 


9COMPENSATOR KITS 





2 

Ф: sem RH MODELS ONLY 
(ARROW ON PLATE 

04751 PLATE) POINTS UP) 








306847 SPRING | 
4168563 "О" RING 
297948 RING 
297947 RING 
4166279 "О" RING 
227401 SCREW (6 REQ'D) 4154100 "O" RING | 
"a NAMEPLATE 297949 RETAINER 

164432 INSTRUCTION | | 
PLATE 247101 KEY 0 | 
Q | 

‚OO () 
=> ነ С) О V | 


297946 WASHER 132474 RETAINING RING 





| 

121555 RETAINING RING | 

289220 SHAFT | 
| 


| 





295080 HOUSING 













ПІ 


am ——— | 










5012 YOKE SUBASSY 


SHIM (AS REQ'D) 
3TAIN A CLEARANCE OF 
'0.006 INCH BETWEEN 
SHOE PLATE AND 
PLATE.) 


E 
i 
1 

Е 






А 
t 








SCREW (2 REQ'D) 


ТО 190-210 Ib. ft.) AINCLUDEDIN 
) 919506 SEAL KIT 
F3 EQUIVALENT т 
SEAL KIT 920245 > 
21918787876 ) ርር ES |9) 978 | 
D BINCLUDED IN 938291 N IS | : 
ROTATING GROUP KIT ODDO BEGE fo ሪ 





| 
| 
| 
| 









HOUSING FACE T> 





0.005 TO 0. 008 INCH 


LIFT LIMITER SLEEVE 


(SPRING AND WASHER REMOVED) 0.002 TO 0.006 INCH 





PUSH FIRMLY AGAINST CYLINDER | 
BLOCK WHEN CHECKING CLEARANCE 


DIMENSIONS | 
0.002 TO 0. 006 INCH 


MODEL CODE BREAKDOWN 





PVB90-(F)* S F-20-C * -10 


PUMP || L CONTROL uii 


COMPENSATOR PISTON 
LIMITING SPACER | 
9-900 ` | 








VARIABLE 8-80% 
DISPLACEMENT 7-70% 
6-60% 


COMPENSATOR CONTROL . 





INLINE TYPE PUMP DESIGN 
USGPM RATING AT FLANGED PORTS 
1800 RPM SAE 4 BOLT 
F-FOOT BRACKET MOUNTED SWASH PLATE MOVEMENT 
OMITTED-FLANGE MOUNTED | S-ONE SIDE OF CENTER 
| 
ROTATION 


(VIEWED FROM SHAFT END) | 
R-RIGHT HAND 
L-LEFT HAND 


For satisfactory service life of these components in industrial applications, use full flow filtration to 

provide fluid which meets ISO cleahliness code 16/13 or cleaner. Selections from Vickers OFP, OFR, 

and OFRS series are SIRE | q 
| 


Litho in U. S. A. 


24 i س‎ 4 > № | 1 ^ 
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INTRODUCTION TO THE HYDRAULIC TRAINER 


NOTE: After completing the project, keep this work sheet with your 


II. 


16 


other training materials as reference. 


INTRODUCTION 


The Hydraulic Trainer can be used to demonstrate many of 
the principles and circuits.which have been discussed in the 
lectures. All of the components are the standard units 
as used on industrial applications. 


A part of the trainer circuit is rigidly plumbed. This | 
portion consists of the reservoir, pump, filters, restriction 
valve, bypass valve, aeration valve, and relief valve. 


Hoses with quick-disconnect fittings make it easy to con- 
nect the other components into a circuit. Both the hoses and 
the fittings on the components contain check valves to prevent 
excessive oil spillage. 


Although the hydraulic components are capable of operation 
at higher pressures, we limit the maximum operating pressure to 
500 psi to prevent overloads on the electric motor. After fam- 
iliarization, you are to check this maximum pressure. 


FAMILIARIZATION 


Identify the function and model number (if available) of 
the rigidly plumbed components shown in Figure l. 


Write the description in the spaces provided. Be as explicit 
as possible. For example: 


NEEDLE VALVE 


Opens pump inlet to atmosphere 


to demonstrate aeration 
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FIGURE 1. IDENTIFICATION OF COMPONENTS 


III, CHECKING MAXIMUM PRESSURE 


A. Open the tank bypass valve. 





B. Identify the pressure gauge that is used to 
indicate system pressure. 


C. Plug the power cord into the 115 А.С. wall outlet and 
start the electric motor. 


D. Slowly close the bypass valve while observing the press- 
ure gauge. Do not allow the pressure to exceed 500 psi. 
If it tends to be greater or is less, loosen the lock 
nut and adjust the relief valve until the pressure is 
500 psi when the bypass is fully closed.  Tighten the 
lock nut after the adjustment is made. 





E. Shut off the electric motor, 








/ 
0 
IV. RECIPROCATING CYLINDER WITH OPERATION 
AT TWO DIFFERENT MAXIMUM PRESSURES 
(Т А. Complete the drawing shown in Figure 2. Тһе purpose of 


the Circuit is to reciprocate the vertical cylinder with 
the directional valve. In addition, the maximum pressure 
on the cap end is to be 200 PSI. The maximum pressure 

at the rod end is to be 500 PSI. 


B. Now connect the circuit on the trainer as you have drawn 
it. Extend the cylinder and adjust the pressure reduc- 
ing valve to limit the pressure at the cap end to 200 psi. 


Retract the cylinder and observe the pressure reading on 
the other gauge. 





м. 79 Pl 
| | ገ DEM) 


TK. 


>< 
>< 


FIGURE 2.  RECIPROCATING CIRCUIT 
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ТУ. QUESTIONS 
(A) What is the minimum reduced pressure we can obtain 
at cap end of the cylinder in this circuit? 
PSI 


What determines this pressure? 





(B) What is the maximum recommended setting of the 
reducing valve in this application with relief valve 
set at 500 PSI? | PSI 


(C) With the Trainer pheraping and 200 PSI at the cap of 
the cylinder, remove the drain connection at the 


manifold. What || Why? 
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Hydraulic Cylinder 









Balanced Vane 
Hydraulic Motor 


Sequence Valve 
























Hydraulic Cylinder Hanger 


Deceleration Valve (electric motor cord) 


Flow Control Valve 


Two High 
Pressure Gages 


ressure Reducing Valve 


Vacuum Gage 


Manually Operated 
4-Way Valve 


Manifold 


(with pressure, tank and 
drain connections) 


Work Shelf 


.. ዜመ 3/4 HP Electric 
Ç Motor 





Start-Stop Buttot 


Needle Valve 
(for demonstrating 
aeration) 
1.5 GPM Balanqed 
Drip Tray Vane Hydraulic Purr 


By-Pass Valve 


Pressure Relief Valve 
Globe Valve 


(for demonstrating 


10-Micron Filter cavitation) 


(D HeavyzDuty Casters 10-Gallon Reservoir 
with: cleanout doors 


oil level sight gages 
internal baffling 

to minimize foaming 
air breather & filler cap 
drain plug 
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LABORATORY WORKSHOP 
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CARTRIDGE VALVES ІМ CONJUNCTION WITH THE FLUID POWER TRAINER 





I. To reciprocate the horizontal cylinder using a meter-out 
type speed control for control in both directions. 


A. Assemble inserts and covers in manifold as shown 
in Figure #1. Note: That valve #1 and valve #4 
require dampener inserts and stroke limiting 


covers. 
Valve #1 Valve #2 Valve #3 Valve #4 
IN 
AE 
aay 
| | | | 
(1 | | | | 
ш RT 





Figure H1 


B. Complete the drawing shown in Figure #2. The 
purpose of the circuit is to reciprocate the 
horizontal cylinder. 


C. Place the cartridge valve manifold on the hydraulic 
trainer tray directly beneath the hydraulic trainer 
manifold. Connect the circuit as you have drawn 
it. Before start up, back out the stroke limiter 
adjusting screws to permit maximum piston rod 
velocity. Observe piston rod velocity in both 
directions. 


D. Adjust stroke limiting controls decreasing the 
piston rod velocity in both directions. 


9 ээ 
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t Ej l ГТ. | | Page 2 of 4 6) 
+ 1 1] cd 1% 
$ WALA | E + | 
D 
| 
ПЕНЕЙ usai ' 
Ei t4 ርር 1) 
|| == 





Valve $4 


‘a ብ 


Figure #፳2 
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II. Complete the drawing in Figure #3. 
Problem - With the addition of a second directional control valve 
arrange the circuit to permit regenerative advance with 
changeover to conventional. 


Valve #3 Valve 82 | Valve #3 . Valve #4 





Valve #4 
Closed 


Valve #3 


Figure #3 
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| 
à Indicate the fou equivalent directional valve spool » 
positions in this circuit. Graphic symbols. 
| | 
š Remove and hang úp the ie Leave the manifold , 
оп the trainer for future use. Thank you. 
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-LABORATORY WORK SHEET- 


CIRCUITS USING CARTRIDGE VALVE 
TYPE PRESSURE AND FLOW CONTROL 


I. Circuits using a cartridge valve as a relief valve. 
A. Assembly of relief valve 


Assemble using the single valve test manifold, 
1:1 area ratio insert and relief valve cover. 
Identify all the manifold ports. After 

assembly is complete, turn adjustment to minimum 
pressure position. Place manifold on hydraulic 
trainer tray. . 


II. Checking maximum pressure of hydraulic trainer. 


(Т А. Ореп the tank bypass valve %6 and start the electric 
motor. Slowly close the bypass valve while observing 
the pressure gauge. Do not allow the pressure to 
exceed 500 PSI. If it tends to be greater or if 
less, loosen the locknut and adjust the relief 
valve #2 until the pressure is 500 PSI when the 
bypass is fully closed.  Tighten the locknut after 
the adjustment is made. Now open bypass valve 
and shut off electric motor. 


1282 
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III. Complete the drawing shown in Figure #1. 


A. 


B. 


The purpose of the circuit is to allow the cartridge 
valve to limit maximum pressure in the system. 


Now connect the circuit on the trainer as you have 
drawn it. With the bypass valve #6 open, start 
"the electric motor. Then as you watch the system 
pressure gauge, slowly close the bypass valve 86. 
Now adjust the cartridge relief valve to 350 PSI. 
Open and close the bypass valve. Does pressure 
return to 350 PSI on closing? If so, tighten lock 
nut on adjustment, then open bypass valve. 


Add a hose from Z1 port to manifold drain connection 
and close bypass valve #6. What pressure does system 
pressure gauge read? 





Disconnect the hoses from the valve before starting 
next circuit. 





©. 


FIGURE #1 


о 
vL ፥ 
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Valve #4 
à Closed 

^» Valve #3 

C» Open 





Complete the drawing in Figure #2. Note that the 
1:2 ratio inserts shown аге in the four element 
manifold. 


Purpose - sequence operation: 


l) Extend cylinder #12 fully. 


2) Start hydraulic .motor when cap end pressure 4 
reaches 350 PSI. è 


3) During retraction of the cylinder the 
hydraulic motor must be stopped. Cylinder 
to retract at same speed as extended. 


Remove cartridge valve ባዳ ሃዊ control from the 
hydraulic trainer and return it to the work bench. 
Remove the cover and insert. Replace with the 
pressure reducing insert and cover. : 
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#6 X | Q Sa, Valve, #4 


а A PA < Closed 
በ ae 0 Valve #3 
Ж > Open 


FIGURE #2 
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VI. Reciprocating cylinder with operation at two different 
maximum pressures: 


ya 
A. Complete the drawing shown in Figure 3. The 
purpose of the circuit is to reciprocate the 
vertical cylinder with the directional valve. 
In addition, the maximum pressure on the cap end ሪጋ 
is to be 200 PSI. The maximum pressure at the 
rod end is to be 500 PSI. - $ 


B. Now connect the circuit on the trainer as you i 
have drawn it. Extend the cylinder and adjust 
the pressure reducing valve to limit the 
pressure at the cap end to 200 PSI. Retract 
the cylinder and observe the pressure reading 
on the other gauge. 
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3 ел 
oS ^ Valve #3 
(> Open 


FIGURE #3 
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VII. Pressure compensated restrictor type flow control: 


A. Using valve #1, connect the pressure reducing 
valve to act as the pressure compensator i 
of your flow control. % 
if 
B. Complete the drawing in Figure #4. The 
purpose of the circuit is to provide a choice 
of extension speeds by controlling the flow 
of fluid into the cap end of the cylinder. 


C. When cylinder is completely extended, what 
is maximum pressure? 





PSI. Is it adjustable? 








D. What determines maximum retraction pressure? 


E. When you have completed this problem, please 
return all hoses to the rack. 
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VALVE ቆ4 


VALVE #2 VALVE #3 


Valve #4 
Closed 
Valve 43 





= = u 
LI 




















The following figures are th 
the poppets for the 1:2 and 


inserts: 
l6mm - Spool (AP) area 0.33 
Stroke š 0.21 
Displacement 0.07 
25mm -  Spool (AP) area 0.76 
Stroke 0.36 
Displacement 0.27 
40mm -  Spool (AP) area 2405 
Stroke 0.48 
Displacement 0.98 
50mm >= Spool (AP) area 3.29 
Stroke 0.68 
Displacement 2.23 
| 63mm Spool (AP) area 5.30 
Stroke 0.84 
Displacement 4.46 


These figures can be used with the attached 
to approximate the opening and closing times 
with different size orifices. For example, 
2000 psi Ap across a 0.5mm orif 
Poppet will travel its full str 


(.27 in?) (60 sec/min) 


(80 in3/min) 


These can be used as st 
right orifice selection 
determination is, of course, 

and the fine tuning is done o 


oke in about 


.200 sec 


n the machine. 


e full-stroke displacements of 
1:1.1 ratio cartridge valve 


in? 
in 
in3 


in? 
in 
in3 


in? 
in 
in3 


in? 
in 
in3 


in? 
in 
in3 
orifice diagram 


of the poppets 
if there is a 


ice in a 25mm valve, the 


200 milli-secs. 


arting points in determining the 
for your application. 


The final 


Still the application itself 
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VICKERS 


Cartridge valves to DIN 24342 


Blectro-hydraulic proportional restrictor valves 
and pressure compensated flow controls 


asic characteristics 

Nom. sizes . . . NG16, NG25 and NG40 
Max.operating pressure ...... 350 bar 
Max. controlled flow rate 


Repeatability ................ +0,5% 
Zon*en:s Page  5.Mass 
. General description ........... 1 
2. Functional symbols ........... 1 . Ordering procedure — 





1. Saneral description 
Restrictor valves, sizes NG 16, NG 25 











ж 1 l 
| LL 
س‎ 
Restrictor valve, size NG 40 Function of position control, NG 40 , 
This valve is pilot operated by a pro- ል spring retains the main spool in i NG 40 
portional solencid controlling the the closed position thus blocking flow. | | 
main spool. The main spool із connect- The proportional solenoid is integrated 
ed to a position sensor to provide posi- іл a closed loop spool position control. | хе 





Чопа! feedback. The valve із of the nor- The electrical reference input energizes መጃ ን 
maily closed non-pressure compensst- (ле solenoid i 7785 
ed type and designed such that the res- rates the pilot valve. This reduces pilot 
trictor opening is proportional to the pressure in the main spool spring | | 
electrical signal applied to the pilot chamber input pressure until р | 
stage. the desired opening is achieved. The in- | 8 £ А 
ductive sensor detects the main spool's | 
position and provides feed-back for the | 
control loop. | 
——M————— 
Position sensor (ай sizes) rection of differences between input "Pilot control port °x” must be connec 
The inductive position sensor trans- and feed-back signal. ed directly to the main port "A". Cont 
mits a continuous feed-back signal to by any other external pressure 
the electronic control unit. This signal is ` is not permitted. 
proportional to the flow path opening ' Ë 
The control unit compares this signal 
with the reference input and 


noids provides fast response to any 
kind of disturbance and immediate cor- 


Technical Information GB-V-15t 
June 19t 


ም. 
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- Electronic control system 


Closed loop solenoid control 
A special electronic unit is necessary 


taxi Ap operete and contro! the proportional 


Solenoid. ዘ has to match the complete 
control loop. Sperry Vickers ee 
these units in the following versions: 


ee ee 
restrictor valves 
ма та NO 28 


1. Eurocard with a plug connector to 
DIN 41812/Form D/32 terminais/indirect 
and a separate transtormer. Single 
mounting as an accessory. For detailed 
informtion see our technical information 
leafiet V-1010. 

2. Model SV1L installed into a body 


Hydraulic fluids 

All cartridge vaives can be used with 
anti-wear hydraulic oiis, water-in-oil 
emulsions, water glycols and certain 
tow viscosity fluids. Add prefix “ЕЗ” to 
model designations when phosphate 
ester (not alkyl-based) or chiorinated 
hydrocarbons are to be used. The ex- 
treme viscosity range is from 500 to 


5 cSt but the recommended running 
range is from 54 to 13 cSt For further 
about fluids, see data sheet 
G8-V-920 
T: limits 
Ambient min ................ -209C 
Ambient тах................ 4709C 


within the mite specified in the Tiy- 
draulic fluids" section. 
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Installation dimensions and part numbers (cont.) ዎም 
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plication or order individual cartridges 


by the kit nurfibers shown above. _ 
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GB-V-1502 for relief valves 
GB-V-1503 for reducing valves 

$ For tuii details consult your Sperry 
Vickers representative. 38 
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GENERAL INFORMATION 
Vickers Technical Training Center 
1332 Anderson Road 
Clawson, Michigan 48017 

TELEPHONE:- 
Our phone number is (313) 280-3381. You are welcome to make ` 
calls that are local,.collect or credit card. Ask Karen Grayson 
which phone to use. ë 
CLOTHING 
Casual and appropriate to the time of the year in Michigan, where 
it can get below zero in the winter, and the 94's in July and 
August. Shop coats are provided during laboratory sessions. 
TRANSPORTATION 
Provision for transportation to Detroit Metropolitan Airport on the 
final Friday via a regular limousine service can be arranged by the 
school staff. 
CLASS HOURS 


8:15 a.m. to 4:30 p.m. (3:30 p.m. final Friday) 


SMOKING 


Smoking is allowed throughout the school except in the classroom. 


COFFEE AND SMOKE BREAKS 

There are periodic coffee and smoke breaks during the day." Each 
day there are complimentary doughnuts. 

MEDICAL 

Vickers Medical Department is located in Vickers World Headquarters 
across the street, and is open from 8:15 to 4:45 Monday through = 
Friday. More extensive medical and dental facilities are available 
in the area. See Karen for details. 


CAMERAS: 


@.K. on school property, but not at Vickers World Headquarters. 
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TWO-WEEK MOBILE HYDRAULICS PROGRAM М-201 


THEORY AND SHOP PRACTICE 


REFERENCES: Vickers Mobile Hydraulics Manual M-2990-A 
Class and Laboratory Workbooks 


FIRST WEEK 


MONDAY 


A. Introduction 
1. Objectives of course 
2. How accomplished 
3. Materials for study 


B. Quiz - Pre-Course 
C. Basic hydraulic principles 
1. Pascal's Law 
2. Force, pressure and area relationships 
3. Force multiplication 
4. How accomplished 
5. Speed of operation 
6. Concept of work 
7. Concept of power 
8. Pump cavitation and aeration demonstration 


D. Fluids and reservoirs 
l. Fluid properties 
2. Reserve sizing 


E. Homework assignment, CTS-175 


TUESDAY 
A. Homework review, CTS-175 
B. Contamination control, filtration and prevention 
of leakage 
1. Filter selection 
a. Beta ratios and efficiencies 
2. Leakage control 


C. Elementary quiz 


D. Quiz review 


2 of 4 
#14 





TUESDAY (CONTINUED) | 4 





E. Pumps - vane and gear 
1. Pumps - E 
a. Positive isplacement 
b. Non-positive displacement 
2. Pumps - gear 
a. Construction 
b. Operating characteristics. 
c. Inlet requirements 
d. Mounting and shaft considerations 
e. Graphical representation 
3. Vane - square pump, VO intra-vane pump 
a. Construction, assembly, adjustments 
b. Operating characteristics 
c. Inlet requirements 
d. Mounting and shaft considerations 
e. Possible malfunction areas and remedies 
f. Graphical representation 
F. Homework assignment, CTS-51 
WEDNESDAY 
A. Homework review, СТ5-51 
B. Vane pumps (continued) 
C. Workshop - vane pumps 
1. Disassembly, assembly and test 
D. Vane motors 
l. Operation 
2. Construction 
3. Application 
4. Graphical representation 
E. Quiz - Vane and Gear Pumps 
F. Quiz review 





#14 
1) WEDNESDAY (CONTINUED) 
F. Relief valves 
1. Simple relief valve 
a. Function 
b. Construction 
C. Operating characteristics 
d. Graphical representation 
2. Compound type relief valve 
a. Function 
b. Construction 
C. Operating characteristics 
G. Flow controls 
l. Applied to power steering pumps 
a. Operation 
b. Construction - combined with relief valve 


H. Homework assignment, CTS-123 


D THURSDAY 


A. Review homework, CTS-123 
B. Flow controls (continued) 


C. Directional control valves 

l. Poppet type 
a. Check 
b. Pilot operated 
c. Construction 
d. Function 
e. Operating characteristics 
f. Graphical representation 

2. Sliding spool valves 
a.  Four-way 
b. Function 
c. Multiple unit construction 
d. Operating characteristics 
e. Center conditions 
f. Graphical representation 
g. Problem areas - misapplication 


D. Workshop - directional controls 
1. Disassembly and assembly 
a.. СМ11 multiple unit directional valves 


| ሄጅ жа 55 
NIE 4 | 
хур | ጨመ = 
| 
Sn * por Е | 
acumen mm. | | 
THURSDAY (CONTINUED) | ^ 
SET = E. Quiz 
l. Pressure Controls 
2. Flow Controls , is "S | 
3. Directional Controls a Jen 
F. Homework assignment - CTS-4 | 
Iur" д 
“4 
5 
ሃያ 
FRIDAY | : 
A. Homework review, CTS-4 
B. Quiz — 
መሩ ሠ AE 
C. Piston pumps fu. ! 6 
1. In- line design - B series М 
ES ነዬ3 le 2. Bent axis design “ውሃ rg. 
3. Radial design рі2е 
4. Construction and operation 
él; кл? : 5. Controls үз 
Жақ х š | 
D. Pressure reducing valves 
1. Application ori! 
2. Construction 
3. Operation ‘SLT 
4. Graphical representation 
፳;:::)-32 87 a M 
E. Workshop | n ze 
1. In-line piston pumps - B series 
a. Disassembly and reassembly da A 
2. Pressure reducing valve 
fcm: a. Fluid Power Trainer exercise, СТ5-4149-- e; 
F. Circuits TT 
"esp ሂቦይ|ጄ L: 1% Counterbalance vhivelaspi зв гөй 
r Ы 7 2. Brake valve application 
3. Priority valve application 
I 
G. Quiz - first week's material 
PECES v: ë | 232 
TS H. Quiz review 
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МЕКЕН» HELPFUL INFORMATION 


17. 
18. 


CTS-1 10-1-86 


. Hydraulics is a means of transmitting power. It may be used to multiply force or modify motions. 


. PASCAL'S LAW: Pressure exerted on a confined fluid is transmitted undiminished in all directions 


and acts with equal force on all equal areas and at right angles to them. 


. To find the area of a piston (circle), square the diameter and multiply by .7854. ል = D? x .7854. 


The force (pounds) exerted by a piston can be determined /FN 
by multiplying the piston area (square inches) by the pressure 


applied (PSI). Е = P x A /PTAN 


. To determine the volume of liquid (cubic inches) required to move a piston a given distance, multiply 


the piston area (sq. inches) by the stroke required (inches. Vol.= A x L 
231 cubic inches = One U.S. Gallon 


Work is forcə acting through a distance. WORK = FORCE x DISTANCE. 
Example: Work (in. lbs.) = Force (Ibs.) x Distance (in.) 


Power is the rate of doing work. Power = Work = Force x Distance x Distance 
Time Time 


. Hydraulic oil serves as a lubricant and is practically non-compressible. It will compress approx- 


imately 0.4 of 1% at 1000 PSI and 1.1% at 3000 PSI at 120°F. 


. The weight of hydraulic oil may vary with a change in viscosity. However, 55 to 58 Ibs. per cubic 


foot covers the viscosity range from 150 SSU to 900 SSU at 100°F. 


. Pressure at the bottom of a one foot column of oil will be approximately 0.4 PSI. To find the 


approximate pressure at the bottom of any column of oil, multiply the height in feet by 0.4. 


. Atmospheric pressure equals 14.7 PSIA at sea level. 
. Gauge readings do not include atmospheric pressure unless marked PSIA. 


. There must be a pressure drop (pressure difference) across an orifice or other restriction to cause 


flow through it. Conversely, if there is no flow, there will be no pressure drop. 


A fluid is pushed, not drawn, into a pump. 


. А pump does not pump pressure; its purpose is to create flow. Pumps used to transmit power are 


usually positive displacement type. 


. Pressure is caused by resistance to flow. A pressure gauge indicates the workload at any given 


moment. 


Fluids take the course of least resistance. 


Speed of a cylinder piston is dependent upon its size (piston area) and the rate of flow into it. 


Velocity (inches/min.) = Flow (cu. inches/min.) op 


. Area (sq. in.) 
Flow = Velocity x Area 





20. 
21. 


23. 


25. 


26. 


27. 


28. 





. Flow velocity through a pipe varies inversely 





s the square of the inside diameter. Doubling the 
- diameter increases the area four times. 


u. n losses (pressure drop) of a liquid in a pipe vary with velocity. 


To find the actual area of a pipe needed to handle a given flow, use the formula: 


Area sq. in.) d GPM x ..GPM x .3208 — OR д 
"Velocity (Ft./Sec.) (Ft./Sec.) 
Velocity (Ft/Sec.) = — PM — _ 
3.117 x Area (sq. in.) (sq. in.) 


. The actual inside diameter of standard pipe is usually larger than the nominal size quoted. ል ዕዕበ- 


Steel 
subtr. 


d copper tubing size indicates the outside diameter. To find the actual inside diameter, 


== should be consulted when selecting pipe. 
two times the wall thickness from the tube size quoted. 


; WM lic hose sizes are usually designated by their nominal inside diameter. With some excep- 


tions, this is indicated by a dash number representing the number of sixteenth inch increments 
in their inside diameter. 


One H.P. = 33,000 ft. Ibs. per minute or 33,000 Ibs. raised one foot in one minute. One H.P. = 


746 watts. One H.P. = 42.4 BTU per minute 


To find the H.P. required for a given flow rate at a known pressure, use the formula: 


Pump Output H.P. = GPM x PSI x .000583 = == 


To find the Н.Р. required to dlrive a hydraulic pump of a given volume at a known pressure, use 
the formula: 
GPM x PSI x .000583 _ GPM x PSI 


Pump Input H.P. = о SS NICE o CN 
Pump Efficiency 1714 x Pump Efficiency 


If actual pump efficiency is not known, use the following rule of thumb formula for Input H.P.: 
Input H.P. = GPM x PSI x .0007 


The relationship between Torque and H.P. is: 


Torque (Ib. in.) = .93025 x Н.Р. op 
RPM 
Torque (Ib. in.) x RPM 
68: x RPM. 


To determine the pump capacity (GPM) needed to extend a cylinder piston of a given area 
(Sq. in.) thru a given distance (inches) in a specific time (seconds): 


СРМ = Piston Area (sq. in.) x Length (inches) x 60 sec. 
Time (seconds) x 231 cu. in. 
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HYDRAULIC FLUID ANALYSIS 2 


Pumps, valves, cylinders, motors, and all other hydraulic 
system components require clean hydraulic fluid. Using 
filters and changing them periodically is not enough 

to insure that the fluid is clean. The only way to 
determine fluid cleanliness is to have the fluid 
inspected by a qualified laboratory. 


The minimum lab report for most hydraulic systems should 
include: 


A. Particle count by micrometer size range. 

B. Water content. 

C. Quantitative report of presence of wear 
elements such as aluminum, zinc, silicon, 
iron, lead, etc.. 

D. Viscosity. 

If neither your company nor your fluid supplier has a 
1aboratory equipped to provide this service, you might 


find one of the following able to help you. 


Although Vickers does not endorse these companies, we have 
used their services and found them satisfactory. 


ANALYSTS, INC. ANALYSTS, INC. 
zl 61 Suttons Lane 12715 Royal Drive 
Piscataway NJ 08854 Stafford TX 77477 
(201) 985-8282 (713) 494-3042 
` .” ANALYSTS, INC. ANALYSTS, INC. 
2450 Hassell Road 2910 Ford Street 
Hoffman Estates IL 50195 Oakland CA 94601 ል 
(312) 884-7877 (415) 536-5914 
OPTIMAL SYSTEMS, INC. SPECTRO METRICS ሯኤ፡ ፦ 
P.O. Box 1182 35 Executive Park Drive N.E. 
Atlanta GA 30301 Atlanta GA 30329 
(404) 448-5235 (404) 321-7909 
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OIL RECOMMENDATIONS FOR MOBILE HYDRAULIC SYSTEMS 


The oil in a hydraulic system serves as the power transmission 
medium. 11 is also the system's lubricant and coolant. Selection 
of the proper oil is a requirement for satisfactory system 
performance and life. 


Recommendations presented in this data sheet will assist in 
the selection of suitable oils for use with Vickers products. 
Vickers does not publish a recommended oil list by brand 
name or supplier due to the extremely wide variety of oil 
types on the market. 


In most cases, use of these recommendations will lead to 
selection of a suitable oil. However, due to the complex nature 
of oil formulation, the variety of oils available and peculiarities 
of individual hydraulic applications, there will be rare instances 
where an oil selected on the basis of these recommendations 
will yield unsatisfactory results. Vickers cannot be responsible 
for such exceptions. In this respect, the customer is encouraged 
to consult his Vickers representative when selecting an oil. 


IMPORTANT FACTORS IN SELECTING AN OIL 


ADDITIVES — Hydraulic fluids contain a number of additive 
agents which materially improve various characteristics of oil 
for hydraulic systems. These additives are selected to reduce 
wear, increase chemical stability, inhibit corrosion and depress 
the pour point. 


Pump performance and reliability are directly affected by the 
antiwear additive formulation contained in the oil. Oils pro- 
viding a high level of antiwear protection are recommended 
for optimum performance and long life. 


VISCOSITY — Viscosity is the measure of fluidity. The oil 
selected must have proper viscosity to maintain an adequate 
lubricating film at system operating temperature. 


In addition to dynamic lubricating properties, oil must have 
sufficient body to provide an adequate sealing effect between 
working parts of pumps, valves, cylinders and motors, but not 
enough to cause pump cavitation or sluggish valve action. 
Optimum operating viscosity of the oil should be between 
16 cSt (80 SUS) and 40 cSt (180 SUS). 


“Viscosity index” reflects the way viscosity changes with 
temperature. The smaller the viscosity change, the higher the 
viscosity index. The viscosity index of hydraulic system oil 
should not be less than 90. Multiple viscosity oils, such as 
SAE 10W-30, incorporate additives to improve viscosity index 
(polymer thickened). Oils of this type generally exhibit both a 
temporary and permanent decrease in viscosity due to oil 
shear encountered in the operating hydraulic system. The 
actual viscosity can, therefore, be far less in the operating 
hydraulic system than what is shown in normal oil data. 
Accordingly, when such oils are selected, it is necessary to use 
those with high shear stability to insure that viscosity remains 
within recommended limits while in service. 


CHEMICAL STABILITY — Oxidative and thermal stability 
are essential characteristics of oils for Mobile hydraulic systems. 
The combination of base stocks and additives should be 
stable during the expected lifetime of the oil when exposed to 
the environment of these systems. 





SUITABLE TYPES OF OIL 


CRANKCASE OIL having letter designation SC, SD, SE or SF 
per SAE J183 ҒЕВ80. Note that one oil may meet one or 
more of these designations. 


ANTIWEAR HYDRAULIC OIL — These are produced by 
all major oil suppliers and should consist of good quality base 
stocks compounded with antiwear, antioxidation, and antirust 
additives. 


Due to the large number of different antiwear hydraulic oils, 
it is impossible for Vickers to test its products with all of them 
and recommend those that are suitable. Because of this, an 
evaluation procedure was developed for fluid suppliers to 
establish the suitability of their products for use in Vickers 
components. Publication M-2952-S, "Pump Test Procedure 
for Evaluation of Antiwear Hydraulic Fluids for Mobile 
Systems," which gives the details of this test procedure, 
is available on request. 


CERTAIN OTHER TYPES OF PETROLEUM OIL are suitable 
if they meet the following provisions: 


1. Contain the type and content of antiwear additives found 
in the above designated crankcase oils, and have passed the 
pump tests as given in M-2952-S. 


. Have sufficient chemical stability for Mobile hydraulic 
system service. 


. Meet the viscosity recommendations shown in the following 
tables. 


OIL VISCOSITY RECOMMENDATIONS 
CRANKCASE OILS 
Hydraulic System Operating 


SAE Viscosity 
Temperature Range* Designation 
-239С to 54°C (-10°F to 130°F) uid 
5W-30 


-189C to 83°C ( ОЕ to 180"ዩ) 
-18°C to 99°C ( OPF to 210°F) | 10w-30, 10W-40 
10°C to 99°C ( 50°F to 210°F) 20-20W 


ANTIWEAR HYDRAULIC OILS 


Temperature Range* Grade 
[= эстов тв? 10 1008F | 6. | 
= oro бс эйел) | e | 


*Temperatures shown are cold (ambient) start-up to maximum opèra- 
ting. During cold start-up, avoid high-speed operation of hydraulic | 


lubrication. 





ARCTIC CONDITIONS represent a specialized field where 
extensive use is made of heating equipment before starting. 
If necessary, this and judicious use of the following recom- 
mendations should be used: 


1. SAE 5W or BW-20 oil. 


2. Oils specially developed for use in arctic conditions, such as 
synthetic hydrocarbons, esters, or mixtures of the two. 


Operating temperature should be closely monitored to avoid 
exceeding aternperature of 54°C (1309F) with any lightweight 
oil. 


SPECIAL REQUIREMENTS 


When special considerations indicate a need to depart from 
recommended | oils or operating conditions, consult your 
Vickers representative. 


CLEANLINES 
Thorough predautions should always be observed to insure the 
hydraulic system is clean: 


1. Clean (flush) entire system to remove paint, metal chips, 
welding shot, etc. 





. Filter each change of oil to prevent introduction of con- 


taminant into the system. 


. Provide continuous oil filtration to remove sludge and 
products of wear and corrosion generated during the life 
of the system. 


. Provide continuous protection of the system from entry 


of airborne contamination by sealing the system and/or 
by proper filtration of the air. 


. Maintain the proper oil level and regularly service filters, 


breathers and reservoirs. The importance of these pre- 
cautions cannot be overemphasized. 


. Use good system and reservoir design and control fluid 


temperature to insure minimum oil aeration. 


. Take precautions to prevent moisture contamination. Change 


fluid whenever contamination occurs because even small 
amounts of water can have a substantial effect on system 
performance, as well as induce corrosion and oil breakdown. 
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Vane V20, V20F-11 Design 
Pumps V20P-11/12 Design 
Vickers, Incorporated 1401 Crooks Road 


Revised 9-1-85 M-2004-S 
Troy, Michigan 48084 


V20P . **** _ **** . 11/12 | 










PRIORITY | VALVE COVER NUT 
KA "О" R G 
GEN (REQ 0 | 
ጋሙ ( _ 2D 

ኦከ ሟር | 
[DESIGN| PLUG [SPRING [PISTON] С 
| -11 | 11011 | 256961 | 257063 Q | COVER 
[| -12 [433026] 433025 | 433024 @ 308121 

| 





SCREW (4 REQ'D) | 
ODEL TORQUE TO 80%5 | 
15. ft, 


р-%% 6%-%%%%11/12 11165 
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155023 SNAP V20*-*** 
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PRESSURE| SPRING | SPRING SEAT ® PISTON 
SETTING |-11 DESIGN| -12 DESIGN | 1341391 SPRING 
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FLOW CONTROL COVER 


PRESSURE 
SETTING 





D 
= 
> 
= 
© 
z 
































MODEL DE 
i= Bu) 155023 SNAP / 
Vàor-***k-***Ali | | 250 | 229613. | RING 
Г va3or-***-***BII | | 500 | 233018 | / 
V20F-***F-***Cl1_ | | 750 | 232794 | 7077 PLUG/ 
[1000 | 232795 | 7 
V20F-****-***Ell | | 1250 | 232096 | 7 
V30F-***--**«Fll | 1500 | 232797 | ! 
V20F-***-***Gll | 1150 | 232798 | 28422 SPRIN 
Г v3orF-***»-**-H1l | 2000 | 232499 | ሪሯ / 
ሆ30፻-»።*”-»።።።፲11 | 2250 | 2330 © , 
| y20F-**4---««k11 | | 2500 | 020 { 
| | 
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ASEAL | RETAINING 
SERVICED IN SEAL KIT 


RETAINING 
280372 | 5881 | | STRAIGHT 
280504 | 1615 | 132260 
297330 | 1609 | —— | 
280515 | — | -፦ | 
===] 


| 294922 | 
328096 | —— | —— | 
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FOOT BRACKET MOUNTING 
KIT FB-A-10 INCLUDES: 
177939 SCREW (2 REQ'D) 












MODEL 
| 324045 | 
ڪڪ‎ 
a 


VANE КІТ |4"O"RING|CARTRIDGE 
NG ROTOR 12 VANES)|(@ REQ'D) CET |, an 
ERVICED IN CARTRIDGE KIT 

190] 358328] 923485 923480 2161 


923481 
923483 2478 
154090 923484 


| 358332 923478 | 923620 | 16662 
| 923482. | 

823486 

| 358934 923479 ር. 



























MODEL CODE BREAKDOWN 


V 20 (P) * * -* (n) (9) TDH2 * * L 


VANE PUMP 
(STRAIGHT VANE) 


SERIES 


F + FLOW CONTROL COVER 
P + PRIORITY VALVE COVER 
OMITTED-STANDARD COVER 


MOUNTING 
1 - 2 BOLT FLANGE (SAE "А" SIZE) 
2 - FOOT BRACKET AT 12 O'CLOCK 
(VIEWED FROM SHAFT END) 
3 - POWER TAKE-OFF 
4 - FACE TYPE 
6 - "B" MOUNTING FLANGE 
23 - FOOT BRACKET AT 3 O'CLOCK 
26 - FOOT BRACKET AT 6 O'CLOCK 
29 - FOOT BRACKET AT 9 O'CLOCK | 
zoe PORT CONNECTIONS | 
- 1.5 INCH DIA. 
2 BOLT FLANGE 
F - 1.156 INCH DIA. 
2 BOLT FLANGE 
P-1.25 N.P.T.F. 
R-1.00N.P T.F. 
8 = 1, 625 - 12 UN2B THD. 


RING CAPACITY USGPM 

1200 RPM -100 PSI 
6-6 9-9 12-12 
7-" 10-10 13-13 
8-8 11-11 














Diesen mw Ан [SECONDARY | там” 
cops [STANDARD FLOW CONTROL COVER 
| F [.087DIA. | ume] Md 
ናው | sr ran. нета. 
PT THD. | ST. THD. | NPT TÉ 
[5 (si mo | sr mm. [sr 7 
. THD. | ST. THD. | ST. T D. 
[T |T— | =. sr тір 
ST. THD. |ST. THD. 


FOR LEFT HAND ROTATION 
VIEWED FROM SHAFT END 
(OMIT FOR RIGHT HAND 
ROTATION) 


SPECIAL FEATURE SUFFIX 


V20, V20F - 11 DESIGN 
V20P - 12 DESIGN 


PRESSURE SETTING 
A - 250 PSI Е - 1500 PSI 
В - 500 PSI G - 1750 PSI 
С - "50 PSI Н - 2000 PSI 
D -1000 PSI J - 2250 PSI 
E - 1250 PSI K - 2500 PSI 


FLOW RATE THROUGH ORIFICE 
IN COVER IN USGPM 
2 -2 USGPM 


PRESSURE PORT POSITIONS 
. VIEWED FROM COVER END 
A - OPPOSITE INLET CONNECTION 
В - 909 COUNTERCLOCKWISE FROM 
INLET CONNECTION. 
C - INLINE WITH INLET 
D - 90° CLOCKWISE FROM INLET 
CONNECTION 


SHAFTS 
1 - STRAIGHT -KEYED 
3 - THREADED 
6 - STR. STUB-KEYED 
11 - SPLINE 
15 - SPLINE 
38 - SPLINE 


OUTLET PORT [OUTLET PORT CONNECTIONS | 
| PRIORITY VALVE COVER | 


PRIMARY | SECONDARY 
OUTLET OUTLET 


. 190-16 .815-14 .150-16 
ST. THD. = THD. |ST. THD. 


For gatisfactory service life of these components in industrial applications, use full flow filtration to 


provide fluid which meets ISO cleanliness code 18/15 or cleaner. 


and QFRS series are recommended. 





Selections from Vickers OFP, OFR, 


Litho in U.S.A. 
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-LABORATORY WORK SHEET- 


በ» V-20 SQUARE PUMPS 


Name 


I. PRELIMINARY OBSERVATION 





A. What is model number of unit? 





B. What reference point is used to determine direction of 
rotation? 


Seene a 


C. What rotation is indicated on the ring? L.H. R.H. 


— 


D. What type mounting flange is used, if any? 
Foot Flange None 


E. What is size of inlet port? Outlet port? 
F. How is internal leakage or slippage disposed of? 


А nenn 


G. What flow rating is indicated on pump ring? GPM. 


D 


II. DISASSEMBLY 





A. Remove mounting flange or foot bracket, if used, cover 
and "O" ring seal. 


l. Were both locating pins for ring and pressure plate 
in place? Yes No 


2. Was pressure plate pre-loađed spring located on 
pressure plate boss? Yes No 


B. Remove pressure plate. 


l. Does the radius on the vane tips face the inside 
of the ring? Yes No i 


2. What is purpose of holes through the rotor at the 
bottom of the vane slot? 





Note: The notch in the vane slots of the rotor were put in 
the rotor to facilitate manufacturing. However, they 
do also provide lubrication, making it easier to throw 


M out the vanes. 


980 


CTS-117 
2 of 2 


ә | А В 
Remove ring, otor, vanes, and locating pins. 


l. What is|the purpose of the shallow circular 
groove in the body? 


Turn pump body over and remove snap ring which retains 
outer bearing. 











Tap splined end of shaft with soft hammer to force 
shaft out of body. (ро not remove shaft seal) 


Note: If you were servicing this unit, the condition of 


all parts should be inspected to determine if repair 
or replacement is necessary. Points to check would be: 


l. Wearing su faces of the body, pressure plate, 
ring and rotor for scoring and excessive wear. 


2. Inspect the vanes for burrs, wear and excessive 
play in rotor slots. 


3. Check the bearings for wear and looseness. 


4. Inspect the oil seal mating surface on the 
shaft for scoring or wear. 





ІІІ. CHECK DISASSEMBLY WITH INSTRUCTOR 


IV.| REASSEMBLY (Make rotation opposite that of I. C.) 


Slide the drive shaft into the body until the bearing is 
seated. Tap lightly on outer bearing race if necessary. 


Install snap ring. 
Insert "O" rings in body and cover. 


Insert the locating pins in the body and assembly ring for 
proper rotation. 


Place rotor on the shaft and insert the vanes in the rotor 
slots. Be certain that radius edge of each vane is toward 
ring. 


Place pressure plate on locating pins and flat against 
the ring. 


Place spring on pressure plate boss. 


Carefully place cover on pump with outlet port in ® 
desired position. 
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SECTION I - INTRODUCTION 


A. PURPOSE|OF MANUAL 


tions for installation, maintenance and overhaul are 
presented. 

The generhl series of models covered аге 25VQ, 
26VQ, 30VQ, 3LVQ, 35VQ, апа 45VQ. The information 
given applies to the -20 design series listed in Table1. 


B. GENERAL INFORMATION 


1. Related Publications - Service parts informa- 
tion and installation dimensions are not contained in 
this manual. Theparts and installation drawinks list- 
ed in Table 2 are available from any Vickers appli- 
cation engineering office or from: 


Vickers, Incorporated 
1401 Crooks Road 
Troy, Michigan 48084 


MODEL CODE BREAKDOWN 
35VQ ** A *-86 * 20 (L) 





SERIES 
SINGLE ROW DOUBLE ROW 
SHAFT BEARING SHAFT BEARING 
25VQ 26VQ 
30VQ 31VQ 
35VQ 
45VQ 

UIET FLEX 

LATE VANE 

YPE PUMP 
RING SIZE 


(See installation drawing 
noted in Table|II) 





PORT CONNECTIONS 

A- 4-BOLT FLANGE INLET, 4-BOLT 
FLANGE QUTLET 

B- STR. THREAD INLET, STR. 
THREAD OUTLET 

C- 4-BOLT F GE INLET, STR. 
THREAD QUTLET 

D- STR. THREAD INLET, 4-BOLT 
FLANGE OUTLET 





MOUNTING & SHAFT SEALS ASSEMBLY 
F- FOOT (SINGLE SHAFT SEAL ASSEMBLY) 


S- FLANGE (DOUBLE SHAFT SEAL ASSEMBLY) 
OMITTED 
FLANGE (SINGLE SHAFT SEAL ASSEMBLY) 
SHAFT 

1-SQUARE KEY STANDARD 

3-THREADED 


4-INVOLUTE SPLINE 
6-STRAIGHT STUB WITH WOODRUFF KEY 
11-INVOLUTE SPLINE (SAE) 
86-SQUARE KEY-HEAVY DUTY 
110-SPLINED 





ROTATION 

(VIEWED FROM SHAFT END) 
L-LEFT HAND, CCW ROTATION 
OMITTED-RIGHT HAND 


DESIGN 


INLET POSITIONS - VIEWED FROM 
COVER END 


A - OPPOSITE OUTLET 

B - 90° CLOCKWISE FROM OUTLET 

C - INLINE WITH OUTLET 

D - 90? COUNTERCLOCKWISE FROM OUTLET 


TABLE 1. 











2. Model Codes - Variations within each basic 
model series are covered in the model code. Table 1 
is a complete breakdown of the codes covering these 
units. Service inquiries should always include the 
complete unit model code number as stamped on the 
pump cover. 


INLET COVER N 


INLET HOLE ደ 
THRU RING 


INLET SUPPORT 
PLATE 
VANE 
INSERT 
ROTOR 


SEAL PACKS ኃቅ 


FLEX SIDES 
PLATES 









MODEL 


PARTS }INSTALLATION 
SERIES DRAWING DRAWING 


25VQ, 26VQ қ 

Jovo sivo | 1-3165-5 

35VQ 1-3167-8 
45Ү0 1-3168-5 


Table 2 - Available parts and installation drawings 








SQUARE SEAL 
RING 


OUTLET BODY 


OUTLET SUPPORT 
P d PLATE 


SHAFT BEARING 


PRIMARY 
SEAL 


Figure 1 - Cutaway View of Typical High Performance VQ, Single Pump 


SECTION ፲፲ - DESCRIPTION 


ል. GENERAL 


Pumps in this series are used to develop hydraulic 
fluid flow for the operation of Industrial and Mobile 
equipment. The positive displacement pumping car- 
tridges are ofthe rotary vane type with shaft side loads 
hydraulically balanced. The flow rate depends onthe 
pump size and the speed at which it is driven. 

Allunits are designed so that the direction of rota- 
tion, pumping capacity and port positions can be read- 
ily changed to suit particular applications. 


B. ASSEMBLY AND CONSTRUCTION 


1. Basic Pumps - The pump illustrated in Figure 
1 is representative of all single pumps in this series. 
The unit consist principally of an inlet cover, outlet 
body, driveshaft and pumping cartridge. The princi- 


ple components of the cartridge are an elliptical cam 
ring, a slotted rotor splined to the driveshaft, an in- 
let and outlet support plate fitted with four special 
seal packs, two flex side plates, and ten vanes and 
insertsfittedtothe rotor slots. Fluid enters the car- 
tridge through the inlet port in the cover and is dis- 
charged through the outlet flex side plate and support 
plate to the outlet port in the body. 


C. APPLICATION 


Pump ratings in GPM, as shown in the model cod- 
ing, are at 1200 RPM and 100 PSI. For ratings at 
other speeds and pressures, methods of installation 
or other application information, refer to theappli- 
cable sales installation drawing or consultaVickers 
application engineer. 


| | 
SECTION IH - PRINCIPLES OF OPERATION 


A. PUMPING CARTRIDGE 


As mentioned in Section II, fluid flow is developed 
in the pumpihg cartridge. The action of the cartridge 
is illustrated in Figure 2. The rotor is driven within 
the ring by the driveshaft, which is coupledto a power 
Source. As|the rotor turns, centrifugal force on the 
vanes, aided by under-vane pressure fed from the out- 
let port, causes the vanes to follow the elliptical inner 
surface of the ring. 

Radial movement of the vanes and turning of the 
rotor causes the chamber volume between the vanes 
to increase às the vanes pass the inlet sections of the 
ring. This results in a low pressure condition which 


INLET RING 


ROTA VP d 
= 
INSERT eg 
IHRE 
// ኤር 4% 
(¢ 25 Tu “ሕላ 


НЦ 59% ዕ 


{С \ ال‎ 
OUTLET uu od 


SHAFT INLET VANE 


ROTATION 


ROTOR 


allows atmospheric pressure to force fluid into the 
chambers. 

An additional inlet fluid path exists through a drill- 
ed hole in the cam ring. This hole connects the inlet 
port directly to the inlet areas of the cam ring and pro- 
vides an additional flow path for fluid to get intothe 
cartridge. (See figure 1.) 

Fluid is trapped between the vanes and carried past 
a sealing land to the outlet section of the ring. As the 
outlet section is approached, the chamber volume de- 
creases and the fluid is forced out into the system. 
System pressure is fed under the vanes, assuring their 
sealing. contact against the ring during normal opera- 
tion. | 


| 
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Figure 2 - Operatipn of Balanced, Vane-Type Cartridge. 


PRESSURE TO 
BOTTOM OF VANE 


SHARPER EDGES 
LEAD DIRECTION 


2 DIRECTION 


OF ROTATION 


OF ROTATION 





Figure 3 - Pressure Feed to Vanes in Intra-Vane Cartridge. 


B. VANE PRESSURE FEED 


The intra-vane design provides a means of con- 
trolling the putward thrust of the vane against the ring 
and maintains tip loads within reasonable limits. In 
the intra-vane cartridge, full system pressure is con- 
tinuously applied only to the area between the vane and 


4 


insert. This area is small and thrust is correspon- 
dingly light. During vane travel through pressure ar- 
eas, full system pressure is applied against the bottom 
areaofthe outer vane. The valving of pressure to and 
from the bottom area of the vane is through holes drill- 
ed in the rotor, as shown in Figure 3. This selective 
application of pressure maintains the vane in substan- 











"NOTE" 
UPPER 
FLEX SECTION ROTATED 
SIDE PLATES 459 


KIDNEY SHAPED 
CAVITIES 





Figure 4 - Flex Side Plate Operation 


SINGLE SHAFT SEAL MODELS DOUBLE SHAFT SEAL MODELS 


PRIMARY SEAL 
SECONDARY SEAL 


SPECIAL SHAFT 
(LONGER SEAL AREA) 


STEEL BALL 





Figure 5 - Shaft Seal Arrangements 





tially constant radial hydraulic balance in all positions. 

Vane tip wear is compensated for automatically. 
As the vane} wears, pressure moves the vane farther 
out in the rotor slot holding the vane tip against the 
cam ring. 


C. HYDRAULIC BALANCE 


The pump ring is shaped sothe two pumping cham- 
bers are formed 180 degrees apart (Figure 2,) Thus, 
opposing hydraulic forces which develop side loads on 
the shaft, cancel out. 











D. FLEX SIDE PLATE OPERATION 


symmetrical. Pressure is fed behind each gide plate 
into two kidney shaped cavities which are sealed by 
special seal|packs. The two flex side plates and their 
associated kidney shaped cavities function in the fol- 
lowing manner. As pressure builds up in the outlet, 
pressure also builds up in the cavities. Thepressure 
in the cavities hold the flex side plates in hydrostatic 
balance against the rotor and provide optimum run- 
ning clearankes for minimum internal leakage апа min- 
imum friction. (See figure 4.) 

The flex Біде plates also provide passages mi feed- 
ing under vahe pressure to the space between the vane 


The flex side plates for both inlet and “idep are 





SECTION IV - INSTALLATION AND OPERATING INSTRUCTIONS 


A. INSTALLATION DRAWINGS 


The installation drawings listed in Table 2 show 
correct installation dimensions and optional port loca - 
tions. 








B. MOUNTING AND DRIVE CONNECTIONS 


Vickers high performance VQ vane pumps are de- 
signed for fóot or flange mounting. 





1. Direct Drive- A pilot on the pump mounting 
flange (Figure 6) assures correct mounting And shaft 





Figure 6 - Pilot Diameter 


| 


and insert. | 

The bronze faces of the flex side plates ride next 
to the rotor and provide excellent wear and cold start 
characteristics. 

The inlet and outlet support plates hold the flex 
side plates in position and contain passages which al- 
low fluid to pass from the inlet to the pumping car- 
tridge and from the cartridge to the outlet adl 


E. INLET BODIES 


Two inlet body configurations and two shaft seal 
arrangements are available in this pump series. (See 
figure 5) 

When a single shaft seal is used, a steel ball is 
pressed into the body, (See figure 5a.) 

Double shaft seal models use a plastic plug to seal 
the body drain opening. This prevents external con- 
tamination from entering the area between the seals. 
(Refer to figure 5b.) The outer shaft seal is rated 7 
PSI from an internal source and 2 PSI from jan exter- 
nal source. 

Double shaft seal models require a different shaft 
that may or may not be interchangeable with previous 
designs. This is due to an increase in shaft shoulder 
length to accommodate the second shaft seal. The 
overall shaft length of both models are the same as 


previous designs. | 


alignment, provided the pilot is firmly seated in the 
accessory pad of the power source. Care| shouldbe 
exercised in tightening all flange mounting screws to 
prevent misalignment. 

If gaskets are used between flanges, they Should 
be installed carefully so as to lie flat and should not 
be the type that will take a set. Shaft keys and cou- 
plings must be properly seated to avoid slipping and 
possible shearing. 

Proper coupling alignment is essential to prolong 
pump life. 

| 





| CAUTION 
Pump shafts are designed to be installed in 
couplings with a slip fit or very light press. 
Pounding the coupling end on the shaft can ruin 
the bearings. Shafttolerances are shown on the 
pump installation drawings. (See Table 2). 


2. Indirect Drive - Indirect drive is not recom- 
mended for these pumps. 





C. SHAFT ROTATION 


| NOTE L 
Pumps are normally assembled for righ -hand 
(clockwise) rotation as viewed from the shaft 
end. A pump made for left-hand rotation is 
identified by an "L" in the model code. (See 
Table 1.) 

If it is desired to reverse the direction of 
drive rotation, it is necessary to disassemble 
the pump and reverse the location of the car- 
tridge inlet and outlet support plates. (See Sec - 
tion VI.) 














D 


CAUTION 
Never drive a pump in the wrong direction of 
rotation. Seizure may result, necessitating 
extensive repairs. 


D. PIPING AND TUBING 


1. All pipes and tubing must be thoroughly clean- 
ed before installation. Recommended methods of 
cleaning are sandblasting, wire brushing and pickling . 


NOTE 
For instructions on pickling refer to instruc- 
tion sheet 1221-S. 


2. To minimize flow resistance and the possibil- 
ity of leakage, use only as many fittings and connec- 
tions as are necessary for proper installation. 


3. The number of bends in tubing should be kept 
to a minimum to prevent excessive turbulence and 
friction of oilflow. Tubing mustnotbebent too sharp- 
ly. Therecommended radius for bends is three times 
the inside diameter of the tube. 


E. HYDRAULIC FLUID RECOMMENDATIONS 
GENERAL DATA 


Oil in a hydraulic system performs the dual func- 
tion of lubrication and transmission of power. It con- 
stitutes a vitalfactorina hydraulic system, and care- 
ful selection of it should be made with the assistance 
of a reputable supplier. Proper selection of oil as- 
sures satisfactory life and operation of system com- 
ponents with particular emphasis on hydraulic pumps. 
Any oil selected for use with pumps is acceptable for 
use with valves or motors. 

Data sheets for oil selection are available from 
Vickers, Inc. Technical Publications, Troy, Mi. 48084. 

For Industrial Applications order data sheet 
1-286-5. For Mobile Applications order М-2950-5. 

The oil recommendations noted in the data sheets 
are based on our experience in industry as a hydrau- 
lic component manufacturer. 

Where special considerations indicate a need to 
depart from the recommended oils or operating con- 
ditions, see your Vickers representative. 


CLEANLINESS 
To insure the hydraulic system is clean: 


ል. Clean (flush) entire new system to remove 
paint, metal chips, welding shot, etc. 


B. Filter each change of oil to prevent introduc- 
tion of contaminants into the system. 


C. Provide continuous oil filtration to remove 
sludge and products of wear and corrosion generated 
during the life of the system. 


D. Provide continuous protection of system from 
entry of airborne contamination, by sealing the sys- 
tem and/or by proper filtration of the air. 


E. Proper oil filing and servicing of filters, 
breathers, reservoirs, etc., cannot be over empha- 


sized. 


F. Good system and reservoir design will insure 
that aeration of the oil is kept to a minimum. 


SOUND LEVEL 


Noise is indirectly affected by the fluid selection, 
but the condition of the fluid is of paramountimpor- 
tance in obtaining optimum reduction of system sound 
levels. 

Some ofthe major factors affecting fluid conditions 
that cause the loudest noises in a hydraulic system are: 


1. Very high viscosities at start-up temperatures 
can cause pump noises due to cavitation. 


2. Running with a moderately high viscosity fluid 
will slow the release of entrained air. The fluid will 
not be completely purged of such air in the time it re- 
mains in the reservoir andair will be recycled through 
the system. 


3. Aerated fluid can also be caused by ingestion 
of air through the pipe joints of inlet lines, high veloc- 
ity discharge lines, cylinder rod packings, orby fluid 
discharging above the fluid levelinthe reservoir. Air 
in the fluid causes a noise similar to cavitation. 


4. Contaminated fluids can cause excessive wear 
of internal pump parts which may result inincreased 
sound levels. 


F. OVERLOAD PROTECTION 


A relief valve must be installed in the system as 
close to the pump outlet as possible. The relief valve 
limits pressure in the system to a prescribed maxi- 
mum andprotects the components from excessive pres- 
sure. The setting of the relief valve depends on the 
work requirements of the system, 


G. PORT POSITIONS 


The pump cover can be assembled in four posi- 
tions with respect to the body. ል letter in the model 








A 


Figure 7 - Cover Positions 






code (Table 1) identifies the cover position às shown 
in Figure 7. 

Disassembly and assembly procedures аге in Sec- 
tion VI-B and D. 


r itis possible to do so, fill the pump 
ports with system hydraulic fluid. This will make it 
easier for the pump to prime when it is first started. 


Self-Priming- With a minimum drive speed of 600 
RPM, apump should prime almost immediately. Fail- 
ure to prime within a reasonable length of time may 
result in damage due to lack of lubrication. let lines 
must be tight and free from air leaks. However, it 
may be necessary to crack a fitting on the outlet side 
of the pump to purge entrapped air. 

No Load Starting- These pumps are designed to 
start up withno load on the pressure ports. They 
should never be started against aload or a closed cen- 
ter valve. 


| 
SECTION V - SERVICE, INSPECTION AND MAINTENANCE 


ል. SERVICE TOOLS 


Two special tools are required to service these 
pumps. ል driver should be used to assure jnstalla- 
tion of the primary shaft seal without damage, and a 
"bullet" should be placed over the end of the Shaft, to 
avoid damaging the seal lip whenthe shaft is installed. 
Installation pf the secondary seal does not requirea 
driver. (See figure 5) 

The driver can be made from tubular stock as 
Shown in Figure 8. The tool applies a uniform pres- 
sure to the recessed area of the seal, rather than to 
the lip of the seal. The inside diameter of the tool 
will not interfere with the garter spring located around 
the lip of the seal. 


ILENGTH|UNDERC .D. 
"А" "B" ис" "р" 
CHES) (INCHES) (INCHES) 


1.580 1, 875 


PUMP 
SERIES 


25VQ, 26VQ) 
30VQ, 31у 


| 35vQ | 3.500 | 1331 | 1.765 | 1.622 
45У0 | 3.750 2.187 | 1.938 | 





Figure 8 - Primary Shaft Seal Driver 
B. INSPECTION 


Periodic| inspection of the fluid condition and tube 


or piping connections can save time-consuming break- 
downs and ecessary parts replacement. The fol- 
lowing should be checked regularly. 


1. All hydraulic connections must be kept tight. 
ል loose connection in a pressure line will permit the 
fluid to leak|out. If the fluid level becomes sp low as 
to uncover the inlet pipe opening in the reservoir, ex- 
tensive damage to the pump can result. In suction or 
return lines} loose connections permit air to be drawn 
into the system, resulting in noisy and/or erratic op- 
eration. 


2. Cle 
vice life. 


fluid is the best insurance for long ser- 
herefore, the reservoir shouid be check- 





ed periodically for dirt or other contaminants. 

If the fluidbecomes contaminated the system should 
be thoroughly drained and the reservoir cleaned before 
new fluid is added. 


3. Filter elements alsoshouldbe checked and re- 
placed periodically. A clogged filter element results 
in a higher pressure drop. This can force particles 
through the filter which would ordinarily be trapped, 
or can cause the by-pass to open, resulting in a par- 
tial or complete loss of filtration. 


4. Air bubbles inthe reservoir can ruin the pump 
and other components. Ifbubbles are seen, locate the 
source of the air and seal the leak. (See Table 3.) 


5. A pump which is running excessively hot or 
noisy is a potential failure. Should a pump become 
noisy or overheated, the machine should be shut down 
immediately andthe cause of improper operation cor- 
rected. 


C. ADDING FLUID TO THE SYSTEM 


When hydraulic fluid is added to replenish the sys- 
tem, it should always be poured through a fine wire 
screen (200 mesh or finer) or preferably pumped 
through a 10 micron (absolute) filter. 

It is important that the fluid be clean and free of 
any substance which could cause improper operation 
or wearofthe pump or other hydraulic units. There- 
fore, the use of cloth to strain the fluid should be 
avoided to prevent lint getting into the system. 


D. ADJUSTMENTS 


No periodic adjustments are required, other than 
to maintain proper shaft alignment with the driving 
medium. 


E. LUBRICATION 


Internal lubrication is provided by the fluid in the 
system. Lubrication of the shaft couplings should be 
as specified by their manufacturers. 


F. REPLACEMENT PARTS 


Reliable operation throughout the specified oper- 
ating range is assured only if genuine Vickers parts 
are used. Sophisticated design processes and ma- 
terial are used in the manufacture of our parts. Sub- 
stitutions may result in early failure. Part numbers 
are shown in the parts drawings listed in Table 2. 














TABLE 3 - TROUBLE SHOOTING CHART 


PROBABLE CAUSE REMEDY 


DRIVEN IN THE WRONG The drive direction must be changed 
DIRECTION OF ROTATION immediately to prevent seizure, Refer 
to section VI.D. for the correct ring 
position for each direction of rotation. 


TROUBLE 


PUMP NOT DELIVERING 
FLUID 

































COUPLING OR SHAFT 
SHEARED OR DISENGAGED 


Disassemble the pump and check the 
shaft and cartridge for damage. (See 
Section VI.) Replace the necessary 
parts. 


FLUID INTAKE PIPE IN Check all strainers and filters for dirt 
RESERVOIR RESTRICTED and sludge. Clean if necessary. 
FLUID VISCOSITY TOO HEAVY Completely drainthe system. Add new 
TO PICK UP PRIME filtered fluid of the proper viscosity. 
AIR LEAKS AT THE INTAKE Check the inlet connections to deter- 
PUMP NOT PRIMING i mine where air is being drawn іп. 
Tighten any loose connections. See 
that the fluid in the reservoir is above 
the intake pipe opening. Check the 


minimum drive speed which may be too 
slow to prime the pump. 





































RELIEF VALVE STUCK OPEN. 
(MODELS WITH INTEGRAL 
RELIEF VALVE ONLY) 


Disassemble the pump and wash the 
valve in clean solvent. Return the 
valve to its bore and check for any 
stickiness. ል gritty feeling on the 
valve periphery can be polished with 
crocus cloth. Do not remove excess 
material, round off the edges of the 
lands or attempt to polish the bore. 
Wash all parts and reassemble the 


pump. 


Disassemble the pump. Check for 
dirt or metal chips. Clean the parts 
thoroughly and replace any damaged 
pieces. If necessary flush the system 
and refill it with clean fluid. 


SYSTEM RELIEF VALVE Use apressure gage to correctly ad- 
SET TOO LOW just the relief valve. 


COMPLETE LOSS OF -À valve is stuck openpermitting free 
FLOW FROM PUMP. flow to tank. 

-Broken inlet or pressure line. 
-Actuator bypassing the full flow. 
(Motor valve plate lift) 






















VANE(S) STUCK IN THE 
ROTOR SLOT(S) 



















INSUFFICIENT PRESSURE 
BUILD-UP 




















Service the intake strainers. Check 
the fluid condition and, if necessary, 
drain andflushthe system. Refill with 
clean fluid. 


PUMP MAKING NOISE PUMP INTAKE 
PARTIALLY 


BLOCKED 



















AIR LEAKS AT THE INTAKE Check the inlet connections and seal to 
OR SHAFT SEAL. (OIL IN determine where air is being drawn in. 
RESERVOIR WOULD PROBABLY |Tighten any loose connections and re- 
BE FOAMY) place the seal if necessary. 866 that 


the fluid in the reservoir is above the 
PUMP DRIVE SPEED TOO 
SLOW OR TOO FAST 


intake pipe opening. 
COUPLING MISALIGNMENT 















Operate the pump at the recommended 
speed. 


Check if the shaftsealbearingor other 
parts have been damaged. Replaceany 
damaged parts. Realign the coupled 
shafts. 
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PLATE 
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SEAL PACK 8.. 


HEX HEAD 
SCREW 


THIS SECTION 
ROTATED 459 


SHECIFICATION BOLT 
TORQUE 
25V, "1 70 55 FT. LB. O IN. LB. 

35V 
45V 






150510 FT. LB.| 100 IN. LB. 
265 +10 FT. LB.| 100 IN, LB. 


Figure 9 - Exploded and cross-section views of typical pump 




















С. TROUBLE -SHOOTING 


Table 3 lists the common difficulties experienced 
with vane pumps and hydraulic systems. It also indi- 
cates the probable causes and remedies for each of 
the troubles listed. 


It should always be remembered that many appar- 
ent pump failures are actually the failures of other 
parts of the system. The cause of improper operation | 
is best diagnosed with adequate testing equipment and 
a thorough understanding of the complete hydraulic 
system. 


SECTION VI - OVERHAUL 


NOTE 
Complete cartridges are available in service 
kits for rebuilding these pumps. Refer to the 
parts drawings listed in Table 2 for part num- 
bers. If a replacement cartridge is being in- 
stalled, proceed as instep B-1for disassembly 
and step D-2 for assembly. 


WARNING 


Before breakinga circuit connection, be certain 
that power is off and the system pressure has been 
relieved. Lower all vertical cylinders, discharge 
all accumulators and block any load whose move- 
ment could generate pressure. Plugall units and 
capalllinesto prevent entry of dirt into the unit 
or system. 


A. GENERAL 


Plug all removed units and cap all lines to prevent 
the entry of dirt into the system. During disassembly, 
pay particular attention to identification of the parts, 
especially the cartridges, for correct assembly. Fig- 
ure 9 is an exploded view which shows the proper re- 
lationship of parts for disassembly and assembly. Re- 
fer to Figure 1 and Figure 9 for the correct assem- 
bled relationship of the parts. Various steps in the 
overhaul process are shown in Figures 10 through 22. 


B. DISASSEMBLY 


1. Basic ‘Pump- Remove the foot mounting and 
Shaft key, if used. Support the pump on blocks or 
clamp the body in a vise as shown in Figure 10. If a 
vise is used, use protective jaws to avoid damage to 
the body and its machined surfaces. Mark the pump 
body and cover for correct reassembly, Remove four 
cover screws and lift the cover off the pump. 


INDEX MARKS FOR | 
ASSEMBLY | 
REFERENCE 


| 
| 
| 
| 


#7 HIF VISE IS USED 
777. CLAMP HERE 


Figure 10 - Beginning Disassembly 





Remove the cover "O"ring. Pull and/or pry out 
the cartridge as shown in Figure 11. 

Remove the large spirolox ring and pull the shaft 
and bearing from the body. Drive the shaft seals out 
of the body. If it is necessary to remove the shaft 
bearing, first remove the small snap ring and then 
pressthe shaft out of the bearing while supporting the 
bearing inner race. 


2. Cartridge disassembly - 





Figure 11 - Cartridge removal 


a. Remove the "O'"ring, back-up ring and | 
square sealing ring from the outlet support plate. 

b. Scribe a line across the outer surface of 
the cartridge kit. (See figure 12). The scribe mark- 
ing will provide a reference for parts during assem- 
bly. 

c. Place the cartridge on a flat surface (out- 
let support plate down) and remove the two socket head 
Screws. 

CAUTION 

Do not slide flex side plates across the ring and 

rotor. Burrs on the ring or rotor can cause 

deep scratches in the soft brass surface. 

d. Slide the inlet support plate and seal packs 
offthe cartridge. DO NOT allow the flex side plate to 
slide with the support plate. (See figure 13). 

Move the flex side plate off center just enough to 
grab the edge and lift up and away without sliding. (See 
figure 14), 

If a small flat piece of wood is available, place it 
over the ring and rotor and reverse the cartridge to 
have the outlet support plate pointing up. (See figure 
15). Slide the outlet support plate and seal packs off 
the cartridge, do not allow the flex side plate to slide 
with the support plate. Refer to figure 16. 

Move the flex side plate off center just enough to 
lift up and away without sliding. (See figure 17). 

Remove the cam ring from the rotor and vanes. 
Locate the arrow stamped into the rotor periphery. 
Remove the vanes and inserts in order, starting at the 
arrow. Keepthem inorder for inspection. (See figure 
18). 
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NOTE 
Do not remove cartridge locating pins froni the 
inlet support plate unless they are damaged, 
The pins are of a driv-loc type and can be diffi- 
cult to remove. 














ION AND REPAIR 


G. Allparts must be throughly cleaned 
during inspection and assembly. The 


but it must e filtered to remove water and aontami- 
nation. 


1. Discard the shaft seal(s), "O''rings, back-up 
rings and seal packs. Use anew seal kit for rdassem- 
bly. Refer parts drawings noted in Table 2 for kit 
numbers. sh the metal parts, blow them dry with 
air and place on a clean surface for inspection. 


2. Check the cartridge wear surfaces for|pickup, 
scoring andexcessive wear. Slight heat discoloration 
of the flex side plate bronze surface is normal, Score 
marks deeper than . 001 inch and scratches deeper than 
. 002 inch indicate a new part is needed. Slight scor- 
ing and/or stratches can be removed with an oiled ar- 
kansas stone 


CAUTION 
DO NOT use a dry stone on the bronze surface 
or scratches will result. 


3. Inspect both sides of each vane and insert in 
order. If pidkup, heavy wear or scoring is found, in- 
spect the appropriate rotor slot. Replace scored parts. 
Refer to the parts drawings noted in Table 2 forpart 
numbers, 


4. Inspect the cam ring for vane chatter marks, 
wear and/or scratches. Replace if scoring is evident. 


NOTE 

All cartridge kit parts must be free of burrs. 
Stone the| mating surfaces of each part with an 
oiled arkansas stone prior to assembly. 


NOTE 

Pre-assembled replacement cartridge kits are 
available} If the old cartridge is worn exten- 
sively, a new kit should be used. Refer td the 
parts drawings listed in Table 2. 


5. Vane ahd rotor wear can be checked by іпѕегі- 
ing the vane the rotor slot and checking for exces- 
sive play. Replace the rotor and vanes if wear is ev- 
ident. 


6. Rotate the bearing while applying pressure to 
check for wear, looseness and pitted or cracked races. 


7. Inspe¢t the seal and bushing mating surfaces 
on the shaft for scoring or wear. Replace the shaft if 
marks cannot be removed by light polishing. 


D. ASSEMBLY 





NOTE 
Coat allparts except seals and back-up rings 
with clean hydraulic fluid to facilitate assem- 
bly and provide initial lubrication. Use small 
amounts of petroleum jelly to hold the "O" rings 
in place during assembly. 


IMPORTANT 
During handling and shipping of the precision 
machined cartridge parts, it is possible to 
raise burrs on the sharp edges. All sharp 
edges on the parts of a new cartridge kit should 
be stoned prior to installation. 


NOTE 
To reverse direction of a new cartridge kit, 
simply reverse location of the inlet and outlet 
support plates, and realign the cartridge with 
the cover. See steps V.D.1. ከ thru j. 


1. Cartridge - The direction of rotation is as 
viewed from the shaft end; right hand rotation i5 clock- 
wise; left hand, counterclockwise. 


| NOTE 
if locating pins were removed from the inlet 
support plate, install new pins with locking 
flutes located within the inlet support plate 
Drive the new pins into the support plate, with 
a soft tip hammer. 


a. Place the inlet and outlet support plates on 
a flatsurface as showninfigure 19. Install seal packs 
into cavities with seal retainer surface up. ("O'rings 
iacing downward into the cavities.) 


b. Placea flex side plate over each of the sup- 
port plates with bronze wearsurface facing up. Align 
Scribe marks to make sure the correct flex side plate 
is used with the correct support plate. 


NOTE 
Flex side plates develop a wear pattern with the 
rotor and vanes and shouldnot be interchanged. 


c. For right handrotation units, set the rotor 
on the flat wooden board ዝከ the arrow pointing right. 
(For left hand rotation the arrow should point left.) 
Assemble the vanes and inserts into the rotor in re- 
verse order. (See figure 18). Make sure the sharp 
chamfer edge of each vane leads in the direction of ro- 
tation. All vanes must move freely in the rolor slots 
with no evidence of bind. 


d. Assemble the cam ring over the rotor and 
vanes with the arrow pointing in the same diréction as 
the rotor. Lubricate the top surface of the rotor and 
vanes liberally with system fluid. 


6. Locate the scribe mark on the cam ring, 
the outlet support plate, and the flex side plate. 


Hold the outlet support plate and flex side plate to- 
gether and assemble over the cam ring androtor with 
the scribe marks in-line. 


f. Holdthe cartridge together to prevent move - 
ment and turn the assembly over so the outlet support 





plate rests on aflat surface, and the flat wooden board 
isup. (Seefigure 20). Removethe flat wooden board. 


g. Lubricate the exposed surface of the rotor 
and vanes with system fluid. Locate the scribe mark 
on the inlet support plate and flex side plate. Hold 
the inlet support plate and flex side plate together and 
assemble over the cam ring and rotor with scribe 
marks in-line. (See figure 21). 


NOTE 
The cast-in arrows located next 10 the socket 
head screws, indicate cartridge direction of 
rotation. 


h. Thread the two socket head screws into the 
cartridge until snug, (hand tight). 


NOTE 
The O.D. of all component parts of the car- 
tridge kit must be in-line with each other or 
the cover cannot be installed. Align the car- 
tridge as follows: 


i. Install the cover over the cartridge. Tap 
lightly on the cover with yourhand until each part cen- 
ters. Remove the cover gently so as not to disturb 
alignment. Torque socket head screws to the torque 
noted on figure 9, and recheck kit alignment with the 
cover. Repeatuntilcartridgekit is aligned. (See fig- 
ure 22.) 


je Checkthe rotor for bind by inserting the in- 
dex finger through the shaft opening of the inlet support 
plate. Hold the cartridge kit in a horizontal shaft po- 
sition and lift the rotor with the finger. The rotor 
should move freely back and forth within the cartridge. 
If the rotor binds, open the kit, clean and stone all 
possible areas of bind, then reassemble using the afore- 
mentioned procedure. The rotor MUST move freely 
within the cartridge when assembled. 


2. Basic Pump - Clamp the body in a vise or 
place on 2x4 wooden blocks to facilitate assembly. 
(See figures 10 and 11.) 


a. Lubricate the primary shaft seal with pe- 
troleum jelly and place in position within the body, 
garter spring up. Seefigure 5 for seal arrangements. 


b. Use the seal installation tool shown in fig- 
ure 8 to prevent damage to the seal. Press the Seal 
into the body until it bottoms out. 


NOTE 
Two shaft seal arrangements are available in 


the VQ pump series. See figure 5 and table 1. 
If the pump model code (table 1) indicates that 
a secondary seal is required, perform the fol- 
lowing step. 


c. Lubricate the secondary seal with petrole- 
um jelly and place the sealinposition against the shaft 
endofthebody. See figure 5b. Use a small hardwood 
block to drive the seal evenly into the body. Installa- 
tion is complete when the seal face is flush with the 
front of the body. DO NOT drive the seal past flush 
as it can block the body drain opening. 


NOTE 
If the shaft bearing was defective, install a new 
bearing as follows: 


d. Pressthe shaft into the new bearing with an 
arbor press while supporting the bearing inner race. 
Refer to figures 5 and 9 for correct location ofbear- 
ing on the shaft. Install a small snap ring behind the 
bearing. 


e. Place the bearing spacer washer over the 
Shaft, against the front of the bearing. Use a"bullet" 
over the shaft end to prevent damage to the seal(s). 
Lubricate the "bullet" with petroleum jelly and care- 
fully push the shaft through the seals until the bearing 
and spacer is in location within the body. Install the 
large spirolox ring into the body snap ring groove be- 
hind the bearing. 


f. Install the square sealing ring into the body. 
See figures 1 and 9 (sectional view) for location. 


g. Installthe "O"ring and back-up ring on the 
cartridge, outiet support plate hub. See figure 9 for 
location. 


h. Carefully installthe cartridge into the body 
So one of the chamfers on the cam ring aligns withthe 
cover inlet port. 


i. Lubricate andinstallthe large cover to body 
"O'ring in place. 


j. Install the cover in position; move back and 
forth untilthe cartridge pins drop into the cover holes. 


k. Oiland install the cover to body bolts, (4 
required). Torque to the value noted in figure 9. 


1. Turn the pump shaftby hand to verify free- 
dom of the cartridge. 


SECTION VII - TESTING 


Vickers Industrial and Mobile application engi- 
neering personnel should be consulted for test stand 
circuit requirements and construction. If test equip- 


ment is available, the pump should be tested at the re- 
commended speeds and pressures shown on the instal- 
Jation drawings (See Table 2). 














Figure Е - Inlet support plate removal. 











Figure 14 - Inlet flex side plate removal. 





Figure 15 - Reverse cartridge, use a piece of wood 
to hold ring, rotor and vanes. 
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VANES AND INSERTS 


Figure 18 - Sequential removal of vanes from rotor, 
Starting at arrow on rotor. 


SEAL PACKS 


Figure 19 - Assembly of flex side plates over seal packs 
onto the inlet and outlet support plates. 
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| 1 
Figure 20 - Outlet support plate and Ei side plate assembled to cartridge. 
Ready for installation of inlet support plate and flex side plate. 














| | 
Figure 21 - Cartridge ready for installation of socket head screws. 











Figure 22 - Aligning cartridge kit with cover. 
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WARNING: USE THIS DRAWING FOR PARTS INFORMATION ONLY. SEE 
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9 TO REVERSE CARTRIDGE KIT ROTA- 
TION, REMOVE THE TWO (2) 413834 SCREWS, 
ANDREVERSE THE LOCATIONOF THE IN- 
LET SUPPORT PLATE 430805 AND OUTLET 
SUPPORT PLATE 419079. REINSTALL THE 
TWO (2) SCREWS HAND TIGHT. USE PUMP 
COVER TO ALIGN ALL SECTIONS OF THE 
CARTRIDGE. REMOVE COVER CAREFULLY 
AND TIGHTEN SCREWS TO 50 Ib. in. TORQUE. 
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MOUNTING ASSEMBLY 
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SERIES 
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For satisfactory service life of these components, use full flow filtration to 


cleanliness code 18/15 or cleaner. 
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ጃ CTS-253 
| VEKERS. lof 3 
-LABORATORY WORK SHEET- 


25VQ SINGLE INTRA-VANE PUMPS 


I. PRELIMINARY OBSERVATION 





A. What is model number of pump? 





B. Drive shaft rotation indicated:  R.H. L.H. 





C. What type of mounting is used or provided for? 
Face Foot 
D. Where is the inlet port located? 
Body Cover 
E. Inlet and outlet port connections have provisions for: 


Flange Straight Thread Pipe 


II. DISASSEMBLY 
А. Loosen the 4 hex head bolts and remove the pump cover. 


B. Remove the pump cartridge (grasp cartridge and rotate 
slightly while pulling outward from body). 


|| 1. Note condition of "O" ring and square cut ring. 
Concave side of backup ring should be adjacent 
to "O" ring. 
2. Note direction of rotation indicated on ring. 
L.H. R.H. 


3. What is GPM rating of cartridge as indicated on ring? 
GPM at RPM. 


C. Remove the two screws from the cartridge and remove the 
inlet support plate, flex plate and seal packs. Are the 
rotor and vanes installed properly in the cam ring? 


D. Now remove the cam ring, rotor, vanes, outlet support plate, 
flex plate, and seal pack. 


l. Examine above parts for wear, score marks, burrs, etc.. 


2. State condition of each (good or worn): 


Inlet support plate Outlet support plate 
Ring Rotor Vanes Seal packs 


Flex plates_ _ 


(D E. How is "slippage" or internal leakage oil disposed of? 
Explain: 








980 
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II. |DISASSEMBLY (CONTINUED) 


F.. Removal of drive shaft and bearing assembly from pump 
body. This can be accomplished by removing the spiral 
lock rin retaining outer race of bearin with a 
screw driver and remove drive shaft and bearing 
subassembly. 

1. Із drive shaft bearing in good condition? Yes Мо 





2. Is surface of the drive shaft which comes in contact 
with shaft seal| in good condition? Yes No 


3. Remove flat washer. 


4. What is the TP TD: of the shaft seal? 


Good, Replace 





III. | LIST MISSING PARTS AND NOTIFY INSTRUCTOR 











IV. | ASSEMBLY (Reverse pump rotation from that indicated when you 
disassembled pump.) 


A. Insert flat washer into pump body. © 
B. Slide drive shaft and bearing assembly back into pump 


body and secure with spiral lock ring. Check to see if 
spiral lock ring is in proper groove. 


C. Assemble cartridge (ning, rotor, vanes, flex plates, seal 
packs and support plates.) 


l. Insure that the flats on the cam ring line up with 
the inlet ports in the flex plates and support plates. 


2. Make sure the vane inserts are located in the vanes 
before placing] then in the rotor slots. 

3. Be certain vane chamfer trails direction of rotation. 

4. Install socket head screws loosely. 


5. place cover bore over cartridge to align parts. 


6. Tighten socket head screws and recheck alignment. 
Repeat No. 4 if necessary. 
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IV. ASSEMBLY (CONTINUED) 


17, 
D. Position square cut ring in body bore (just past 
chamfer). 

E. Position large "O" ring in recess in body. 


F. 5345 cartridge on drive shaft and into body bore. 


G. Replace cover. Note that dowel pins must engage holes 
in internal ribs of cover. 


H. Port positions can now be arranged by rotating cover 
and cartridge together to desired position. (Be careful 
not to disengage cover from dowel pins in cover.) 


I. Replace 4 hex bolts. 


V. SHOW THE PUMP IN GRAPHIC FORM 


VI. CHECK WITH INSTRUCTOR 





Service Parts 
Information 


Double 2520VQ -20 Design (5) 
Pumps 
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Troy, Michigan 48084 










DWIPE -@ 


BEFORE PRESSING 
PLY GREASE TOSE 
INSTALLATION OF 















| | 

[252*үф*** -***C20 
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INCLUDE FOUR (4) F3SEAL PACKS 
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THE 2521 SERIES. 
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ARP EDGE OF VANE MUST 
AD DIRECTION OF ROTATION 


2520VQ DOUBLE PUMP 
2620VQ DOUBLE PUMP 
ANE MP 
(INTRA-VANE FLEX PLATE TYPE) 
US GPM CAPACITY - SHAFT END PUMP 
SAE RATING 1200 RPM-100 PSI 
12,14,17,19,21 


SAE PORT CONNECTIONS 
MODELS WITHOUT FLOW CONTROL 


ГА [4-BOLT FLO.| 4-BOLT FLG.| 4-BOLT FLG. | 
[4-BQLT FLG.| 4-BOLT FLG. | SAE $T. THD 


ከከ | OUTLET NO.1|OUTLET NO. 2 
SHAFT END | COVER END 
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MODELS WITH FLOW CONTROL 
кыры ры ы 
4 ET NO.1 NO. 2 R 
[€ BOLT sr rap |sr. vup.|sr THD. 
4-BOLT |4-BOLT | 
US GPM CAPACITY -COVER END PUMP 
SAE RATING 1200 RPM-100 PSI) 


5 ፀ 12 | 
B 11 14 | 


F- FOOT GLE SHAFT SEAL 

S- FLANGE (DOUBLE SHAFT SEAL) 

OMITTED- FLANGE (SINGLE SHAFT 
SEAL) 


SHAFT TYPE 

1- STRAIGHT KEYED 
11- SPLINED 
123- SPLINED 


CARTRIDGE *SHAFT END CARTRIDGE 
R.H. ROTATION 


MODEL CODE BREAKDOWN 
(F3) 2520VQ12A11S1CC6D20L + * * 
| 


NOTE 
* STANDARD RIGHT HAND SHAFT ROTATION 
CARTRIDGES SHOWN: REVERSE FOR LEFT 
HAND ROTATION. 


| 


TO REVERSE CARTRIDGE KIT ROTATION, 
REMOVE THE TWO SCREWS, AND REVERSE 
THE LOCATION OF THE INLET SUPPORT 
PLATE AND OUTLET SUPPORT PLATE. RE- 
INSTALL THE TWO SCREWS HAND TIGHT. 
USE PUMP COVER TO ALIGN ALL SECTIONS 
OF THE CARTRIDGE. REMOVE COVER CARE- 
FULLY AND TIGHTEN SCREWS TO RECOM- 
MENDED TORQUE. 



















| _SPECIAL FEATURE 


SHAFT ROTATION 

(VIEWED FROM SHAFT END) 

L - LEFT HAND (OMIT FOR 
RIGHT HAND) 


DESIGN 
































RELIEF VALVE SETTING-PSI 

(MODELS WITH FLOW CONTROL) 

C- 150 6-1750 

D-1000 H-2000 

E-1250 J -2250) **20V PUMP ONLY 

F-1500 K-2500 хот FOR 12 & 14 
RING SIZES 


CONTROLLED FLOW RATE-GPM 
(MODELS WITH FLOW CONTROL) 
2,4,6,7,8,10 OR 12 GPM 





OUTLET POSITIONS VIEWED FROM COVER END 


АА |#2 OUTLET -135? CCW FROM INLET 
" " - 459 CCW FROM INLET 
- 459 CW FROM INLET 
FROM INLET 
TLET-135° CW FROM INLET 
- 450 CCW FROM INLET 
- 450 CW FROM INLET 
#2 OUTLET -135 
" " - 450 CCW FROM INLET 


= 45° CW FROM INLET 
















WITH #1 OUTLET 
OPPOSITE INLET 
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WITH #1 OUTLET 
909 CCW FROM 


| 
WITH # 1 OUTLET 


INLINE WITH | 
INLET | 
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OUTLET -135 
" " - 459 CCW FROM INLET 
- 45? CW FROM INLET 
-135° CW FROM INLET 


WITH 41 OUTLET 
90° CW FROM 
INLET 







To insure sustained efficiency and maximum trouble free life of this precision equipment, initial and con- 


tinuous 
OFR, 3 


11 flow filtration of the fluid medium is essential Select and apply filters from the Vickers OFP, 
4 OFRS series, which are available in 3, 10, and 25 micrometre filtration ratings. 
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A. PURPOSE OF MANUAL 


Service information in this manual covers the prin- 
ciples of operation, installation, maintenance and repair 
of Vickers M2 series balanced vane type hydraulic 
motors. 


B. GENERAL INFORMATION 


Service rts information and installation dimen- 
sions are cdntained in parts catalogs and insíallation 
drawings listed in Table I. Copies are available on re- 
quest from your local Vickers Mobile Division applica- 
tion engineer or from Vickers Mobile Hydraulits Divi- 
tion, P.O. Box 302, Troy, Michigan 48084. 


Table II|shows a complete breakdown of the model 
code covering these units. Service inquiries should 
always include the complete model number, which can 
be found on the name plate. 


SECTION 1 - INTRODUCTION 


always include the complete model number, which can 
be found on the name plate. 


Motors of the -13 design will be referred to in the 
discussion which follows in Sections II through VII, but 
information is essentially the same for the -11 and -12 
designs. Section VIII describes the differences between 
the three designs. 


TABLE I - APPLICABLE PUBLICATIONS 


INSTALLATION | PARTS 
MODEL SERIES DRAWING CATALOG 


















M2-200 Series -13 M - 273813 
M2-300 Series -13 M - 142085 
M2-400 Series -13 M - 142041 
M2-500 Series -13 M - 142042 





TABLE П - MODEL CODE BREAKDOWN 


VANE TYPE MOTOR 


REVERSIBLE 


SERIES 

2 - Small 

3 - Medium 

4 - Large 

5 - Extra large 


BODY TYPE 

1 - Standard with 
threaded connections 

3 - Face mounted with 
threaded connections 

4 - Face mounted with 
flange connections 


MOUNTING 
0 - None 

4 - Foot 

5 - Flange 


TORQUE IN INCH 
POUNDS/100 PSI 


SPECIAL FEATURES 
S2 - Vane Base Feed 


DESIGN 


PORT POSITIONS 
(See Figure 6.) 


FLANGE CONNECTIONS 


SHAFT 

1 - Straight with square key 

3 - Threaded with Woodruff key 
6 - Straight with Woodruff key 
9 - Splined 

















SECTION Il - DESCRIPTION 


A. GENERAL 


All motors covered in this manual are basically 
identical in construction. Variables in the model num- 
bers cover different sizes, mounting and port connec- 
tions. Motors are of three basic sizes: small series 
M2-200, intermediate series M2-300 and large series 
M2-400 and M2-500. Sizes are progressively rated in 
torque. 


Motors are designed for installation in a hydraulic 
circuit requiring rotary mechanical power. Their op- 
erating characteristics are of the variable horsepower 
class in that horsepower output is in proportion to rpm 
So long as operating pressure is constant. These 
motors can be used for reversing service and can be 
stalled under load without damage. 


Construction is such that the output capacity can be 
varied (within a series) to suit the particular needs of 
the user. This is accomplished by changing the ring 
and rotor sub-assembly (Section VI). 


B. ASSEMBLY AND CONSTRUCTION 


Figure 1 illustrates basic motor construction. The 
unit consists principally of a body, cover, drive car- 
tridge, pressure plate, drive shaft and bearings. The 
cartridge consists of a ring, rotor, twelve vanes and 
twelve rocker arms. The vanes slide radially in the 
rotor slots to follow the cam contour of the ring. Rocker 
arms hold the vanes out against the ring. 


The rotor is splined to the output shaft. The shaft 
is supported by two bearings. 


The cartridge is adjoined by the pressure plate on 
one side and the body on the other. The pressure plate 
is housed in the cover and loaded against the cartridge 
by a spring washer (not visible in Figure 1). The cover 
and body each incorporate an oil port used as system 
connections to direct oil to and from the motor. 


Locating pins position the ring with respect to the 
pressure plate and body. The shaft seal prevents leak- 
age of oil out of the system at the shaft and the entry of 
air into the system. 


С. 52 MOTORS 


These motors differ from standard units іп that the 
vanes are held out against the ring by oil pressure. 
Pressure is fed in through a connection in the cover and 
through a special pressure plate. Rocker arms are not 
used. 


D. MOUNTING AND DRIVE CONNECTIONS 

Units can be either face or foot mounted. The 
rugged two bearing construction permits the motors to 
be used in direct or indirect drive installations. 
E. APPLICATION 

Vickers Mobile Hydraulics Division application en- 


gineers should be consulted for motor ratings and 
applications. 


ROCKER ARM 


PRESSURE 
PLATE 


VANE 


ROTOR 





Figure 1 


SECTION Ш - PRINCIPLES OF OPERATION 


A. GENERAL 









Rotation of the motor shaft is caused by fluid flow 
through thé motor exerting a force against the vanes. 
This force|is in effect tangental to the rotor and causes 
the rotor to turn, carrying the motor shaft with it. 

If fluid is directed into the motor from | the body 
port (see Figure 2), shaft rotation, as viewed from the 
head end 15 counterclockwise. When the cover port is 
used for the inlet, rotation is clockwise as viewed from 
the cover end. Changing the direction of fluid flow thus 
changes the direction of motor rotation. This 15 usually 
accomplished by the use of a suitable directional control 
valve. With either port open to pressure, the pther port 
becomes the return port. 







COVER END VIEW 






High pressure oil entering the body port (see Figure 
3) is divided by internal coring and is directed into 
chambers between the vanes thru kidney slotg A and Al 
(see Figure 2). The chamber between vane 2 and vane 3 
is supplied with high pressure oil from port A. The 
chamber between vane 3 and vane 4 is at a lower pres- 
sure because it is open to discharge port B. | Counter- 
clockwise |rotation of the rotor and vane assembly 
results fr the difference in pressure across vane 3. 
This action is duplicated on vane 9. 


As any two successive vanes pass the А and Al 
slots, fluid between them is trapped and carried to the 
B and Бі 81018. Here, the distance between the rotor 
and ring is decreasing, and the fluid flows, into low 
pressure kidney slots and is directed thrpugh internal 
coring to tank. 


SHUTTLE 
VALVE 





Figure 3 


It can be readily seen from Figure 2 that if the 
direction of flow is reversed, B and Bl will become 
pressure chambers and the direction of shaft rotation 
will be reversed. 


C. HYDRAULIC BALANCE 


Regardless of whether A and Al ог B and В] are 
high pressure chambers, equal pressure will always be 
present in any two chambers 180° apart. Thus, hy- 
draulic loads against the shaft cancel each othér out and 
the unit is in hydraulic balance. 


D. ROCKER ARMS 


Rocker arms (Figure 4) are required to; hold the 
vanes outward against the ring until system pressure 
builds up. They also aid in keeping the vanes against the 
ring when the pressure is at a high level (see paragraph 
E - Pressure Plate, below). These arms move about a 
pivot pin attached to the rotor. The ends of each arm 
support two vanes 90° apart. 


Action is such that as one vane (A) is being forced 
into its rotor slot by the ring, the other (B) is forced 
out by the rocker arm. Although the arm exerts a 
certain amount of spring tension against the vanes, 
flexing is virtually eliminated by the rocking action as 
the arm swivels on its pin. 


E. PRESSURE PLATE 


The pressure plate serves two purposes: it seals 
the cover end of the cartridge against internal leakage 
and it contains porting to feed system pressure to the 
base of the vanes to hold them out against the ring. 











ROCKER ARM 


DIRECTION 
OF 
ROTATION 


Figure 4 


Before pressure builds up, the pressure plate is 
held against the cartridge by a wave (spring) washer 
(Figure 3). As system pressure builds up, shuttle 
valves (1 in Figure 3) in the pressure plate permit 
system pressure at the inlet port to act on the cover end 
of the pressure plate (chamber A). This provides a 
force necessary to overcome the axial separating forces 
within the rotating group. Pressure ported by these 
Shuttle valves is also supplied to the under side of the 
vanes (through passage B). 


The shuttle valve seals against one or the other of 
the seats (depending on the direction of flow) and pre- 
vents pressure fluid from escaping to the outlet port 
without going through the cartridge. 


F. 52 MOTORS 

In these motors, a pressure 30 psi higher than 
system pressure is continually fed to the base of the 
vanes and to the front of the pressure plate. This is 
accomplished by connecting an external pressure source 


to the motor cover and feeding pressure oil directly 
behind the pressure plate. 


SECTION IV - INSTALLATION 


A. INSTALLATION DRAWINGS 


Installation drawings listed in Table I give correct 
installation dimensions and instructions. 


B. DRIVE CONNECTIONS 


1. Direct Mounting - Motors so connected are 
mechanically linked by shaft couplings to the work load. 





82 CONNECTION 


NO SHUTTLE VALVE 
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Figure 5 


Rocker arms are not required, and so a pump rotor 
is used. The special pressure plate has porting to feed 
pressure under the vanes thus eliminating the need for 
Shuttle valves (see Figure 5). 


Pressure 30 psi higher than system pressure is 
obtained by placing a 30 psi check valve between the 
pump and directional valve and sampling pressure ahead 
of the check valve (see Figure 5). 


AND OPERATING INSTRUCTIONS 


Care should be exercised in tightening all flange mount- 
ing screws to prevent misalignment of shaft connections. 
፲፲ gaskets are used between mounting flanges of motors 
and work load, they should be installed to lay flat and 
the same care should be taken in tightening the flange 
Screws evenly. Shaft connecting devices that are speci- 
fied for a particular motor, i.e., keys, collars, or 
tongued shafts, must be properly seated to avoid slip- 
page and possible shearing of the shafts. 





- Motors mounted indirectly 
to work load employ the use of pulleys and "V's belts ог 
chain and/gr spur gear arrangements. Because of 
slippage possibilities, it is not recommended that flat 
belts be used. It is important to check юг correct 
alignment ahd excessive belt tension for any drive cou- 
pling arrangement employed on these motors. This is 
necessary to prevent excessive side loads imposed on 
the drive shäft bearings. 


C. SHAFT ROTATION 


Motors|can be driven in either direction of rotation 
without changing their construction or assembly. 


D. HYDRAULIC TUBING 


1. Тһе number of bends in tubing must be kept to 
a minimum |to prevent excessive turbulence and friction 
of oil flow. 













2. Tubing must not be bent too sharply. The 
minimum rádius for bends is three times tlje inside 
diameter of the tube. 


3. То minimize flow resistance and the possibility 
of leakage, only as many fittings and ech asare 
necessary for proper installation should be used. 

4. All| tubing must be thoroughly cleaned before 
installation. Recommended methods of cleaning are 
sand blasting, wire brushing and pickling. 


E. HYDRAULIC FLUID RECOMMENDATIONS 


The oil in a hydraulic system serves as the power 
transmission medium. It is also the system's lubricant 
and coolant. Selection of the proper oil is a requirement 
for satisfactory system performance and life. |Oil must 
be selected| with care and with the assistance df a repu- 
table supplier. 


TWO IMPORTANT FACTORS IN SELECTING AN 

OIL 3 

1. Antiwear Additives - The oil selected must con- 
tain the necessary additives to insure high antiwear 
characteristics. 


2. Vistosity - The oil selected must haye proper 
viscosity to maintain adequate lubricating film at system 
operating temperature. 


SUITABLE TYPES OF OIL ARE: 


1. Crankcase Oil meeting API service classifica- 
tion MS. e MS (most severe) classification 15 the key 
to proper selection of crankcase oils for Mobile hydrau- 
lic systems 


2. Antiwear Type Hydraulic Oil - There 18 no com- 
mon designation for oils of this type. However, they are 
produced by| all major oil suppliers and provide the anti- 
wear qualities of MS crankcase oils. 








in Other Types of Petroleum Oils are suit- 
bile hydraulic service if they meet the fol- 


ontain the type and content of antiwear com- 
d in MS crankcase oils or have passed 
pump tests | similar to those used in developing the anti- 
wear type hydraulic oils. 


(B) Meet the viscosity recommendations shown in 
the following table. 


(C) Have sufficient chemical stability for Mobile 
hydraulic system service. 


The following types of oilare suitable if they meet 
the above three provisions: 





Series 3 Diesel Engine Oil 

Automatic Transmission Fluid Types À, F and 
DEXRON 

Hydraulic Transmission Fluid Types C-1 and 
C-2 


The following table summarizes oil types recom- 
mended for use with Vickers equipment in Mobile hy- 
draulic system by viscosity and service classification. 


TABLE Ш 







American Petroleum 
Institute (API) 
Service 
Classification 

















Hydraulic System 
Operating 






SAE Viscosity 





(Min. * To Max.) 


0*ጅ. to 180? F. 
0*ጅ. to 210? F. 
50°F. to 210?F. 





10W-30** 
20-20W 






* Ambient Start Up Temperature 
** See paragraph on Viscosity Index 


OPERATING TEMPERATURE 


The temperatures shown in table III are cold start- 
up to maximum operating. Suitable start-up procedures 
must be followed to insure adequate lubrication during 
system warm-up. 


ARCTIC CONDITIONS 


Arctic conditions represent a specialized field 
where extensive useis made of heating equipment before 
starting. If necessary, this, and judicious use of SAE 
5W or SAE 5W-20 oil in line with the viscosity guide 
lines shown in the table, may be used. Dilution of SAE 
10W (MS) oil with maximum of 20% by volume of kero- 
sene or low temperature diesel fuel is permissible. 
During cold start-up, avoid high speed operation of hy- 
draulic system components until the system is warmed 
up to provide adequate lubrication. Operating tempera- 
ture should be closely monitored to avoid exceeding a 
temperature of 130? F. with any of these light weight or 
diluted oils. 


OTHER FACTORS IN SELECTING AN OIL ARE: 


1. Viscosity - Viscosity is the measure of fluidity. 
In addition to dynamic lubricating properties, oil must 
have sufficient body to provide adequate sealing effect 
between working parts of pumps, valves, cylinders and 
motors, but not enough to cause pump cavitation or 
sluggish valve action. Optimum operating viscosity of 
the oil should be between 80 SSU and 180 SSU. During 
sustained high temperature operation viscosity should 
not fall below 60 SSU. 


2. Viscosity Index - Viscosity index reflects the 
way viscosity changes with temperature. The smaller 
the viscosity change the higher the viscosity index. The 
viscosity index of hydraulic system oil should not be 
less than 90. Multiple viscosity oils, such as SAE 10W- 














30, incorporate additives to improve viscosity index 
(polymer thickened). Oils of this type generally exhibit 
both temporary and permanent decrease in viscosity due 
to the oil shear encountered in the operating hydraulic 
System. Accordingly, when such oils are selected, it is 
desirable to use those with high shear stability to insure 
that viscosity remains within recommended limits. 

3. Additives - Research has developed a number of 
additive agents which materially improve various char- 
acteristics of oil for hydraulic systems. These addi- 
tives are selected to reduce wear, increase chemical 
stability, inhibit corrosion and depress the pour point. 
The most desirable oils for hydraulic service contain 
higher amounts of antiwear compounding. 


SPECIAL REQUIREMENTS: 


Where special considerations indicate a need to de- 
part from the recommended oils or operating conditions, 
see your Vickers sales representative. 

CLEANLINESS: 

Thorough precautions should always be observed to 
insure that the hydraulic system is clean: 

1. Clean (flush) entire system to remove paint, 
metal chips, welding shot, etc. 

2. Filter each change of oil to prevent introduction 
of contaminant into the system. 

3. Provide continuous oil filtration to remove 
sludge and products of wear and corrosion generated 
during the life of the system. 


4. Provide continuous protection of system from 
entry of airborne contamination. 


5. During usage, proper oil filling and servicing of 
filters, breathers, reservoirs, etc., cannot be over- 
emphasized. 


F. OVERLOAD PROTECTION 


A relief valve must be installed in the system to 
protect components from excessive pressure. The 
setting of the relief valve depends on the work require- 
ments of the system and the maximum pressure ratings 
of system components. 


G. PORT POSITIONS 


Covers can be assembled in four positions with 
respect to bodies as shown in Figure 6. To change the 
relative location of the ports, it is necessary only to 
remove the four cover bolts and rotate the cover to the 
desired position. Cover bolts must be tightened to the 
torque specified in Figure 7 at reassembly. 


MODEL COVER PORT POSITION 
CODE (VIEWED FROM COVER) 
Opposite body port 

909 clockwise from body port 


In line with body port 
90" c/clockwise from body port 





SECTION V - SERVICE INSPECTION AND MAINTENANCE 


A. SERVICE TOOLS 
No special tools are required to service theseunits. 
B. INSPECTION 


Periodic inspection of oil condition and tubing con- 
nections can save time consuming breakdowns and 
unnecessary parts replacement. 


1. All hydraulic connections must be tight. Loose 
connections will permit air to be drawn into the system 
causing noisy and erratic operation, or will permit the 
hydraulic fluid to leak out. 


2. The system filters and reservoir should be 
checked for contamination. Dirty filters must be re- 
placed. ፪ the oil is contaminated, the system should 
be thoroughly drained and the reservoir cleaned before 
adding new oil. 


C. ADDING FLUID TO THE SYSTEM 


When hydraulic fluid is added to replenish the 
system, it should always be poured through a micron 
filter. If such a filter is not available, a funnel with a 
fine wire screen (200 mesh or better) can be used. 


It is important that oil be clean and free of all 
substance which will cause improper operation and ex- 
cessive wear of any unit in the system. 


D. LUBRICATION 


Internal lubrication is provided by system oil flow. 
E. REPLACEMENT PARTS 


Only genuine parts manufactured or sold by Vickers 
Incorporated should be used as replacement parts for 
these motors. They are shown in the parts catalogs 
listed in Table I. Copies are available on request. 


F. TROUBLE SHOOTING 


Table IV lists the difficulties which may be experi- 
enced with the unit and hydraulic system. It indicates 
the cause and remedy for each of the troubles listed. 
It should always be remembered that pressure and 
delivery are factors which are usually dependent upon 
each other. Adequate pressure gage equipment and a 
thorough understanding of the operation of the complete 
hydraulic system are essential to diagnose improper 
operation. 





| 
TABLE IV - TROUBLE, CAUSE AND REMEDY CHART 
| 


hr d TROUBLE | PROBABLE CAUSE REMEDY 


MOTOR NOT DEVELOPING 
SUFFICIENT SPEED OR POWER 












MOTOR SHAFT CONTINUING TO 
ROTATE WHEN CONTROL IS IN 
"OFF" POSITION 


erly, 


MOTOR TURNING IN WRONG 
DIRECTION 







Insufficient fluid pressure. 


Control valve not functioning prop- 













Check delivery of pump Make 
certain sufficient hydraulic fluid is 
available to pump. Check pump 
drive speed. 








System overload relief valve not Check pressure and reset relief 
set at correct pressure. | valve. 
Driven mechanism requiring ex- Remove motor and check torque 
cessive torque. requirements of driven shaft. 
Pari of motor cartridge scored by Remove motor for overhaul. 
foreign matter in oil. 








Check control valve for spool and 
leakage. 






Improper connections at valve plate. Reverse port connections. 


Pu | or other component in system 
not functioning as intended. 


Check complete system tor proper 


operation. Determine proper di- 
rection of pump drive. 








SECTION VI - OVERHAUL 


A. GENERAL 


All components removed from the system must be 
plugged and lines must be capped to prevent entry of 
dirt in the system. During disassembly, particular 
attention should be given to the identification of parts 
for reassembly. 


Figure 7 is an exploded view showing the proper 
relationship of parts for disassembly and assembly. 
Figure 1 can be referred to for the correct assembled 
relationship of parts. 


B. DISASBEMBLY 


Be certain the unit is not subjected to pressure. 
Disconnect and cap all lines before removing the motor 
from its mounting. Remove the flanges, screws and 
"О" rings from M2-500 series motors. 


1. Cbver End - Place the motor on bldcks cover 
end up. Remove the four cover screws and washers and 
lift off the cover. 


Remove the "О" ring from the groove in the 
cover. Remove the pressure plate and waye washer 
from the Cover and remove the "О" ring from the pres- 
sure platé. Do not disassemble the shuttle valves 
unless it is necessary to replace them because of leak- 
age. 


. Lift off the ring and locating pins. Remove the 
vanes and rotor sub-assembly. 


2. Shaft End - Remove the shaft key and foot 
mounting (if used). Remove the snap ring from the body 
and tap the cover end ofthe shaft to force out the shaft 
and front bearing. If it is necessary to remove the 
bearing from the shaft, support the inner race in an 
arbor press while pressing the shaft out. 


Remove the oil seal and tap out the inner bear- 
ing by inserting a punch in the cover end of the body. 


C. INSPECTION AND REPAIR 


1. Discard the used oil seal and "O" rings. Clean 
all parts in mineral oil solvent and place them on a 
clean surface for inspection. 


2. Check the wearing surfaces of the body, pres- 
sure plate, ring and rotor for scoring and excessive 
wear. Remove light scoring by lapping. Replace heavily 
Scored parts. 


3. Inspect the vanes for burrs, wear and exces- 
sive play in the rotor slots. Check that vanes do not 
stick in the rotor slots. They should move from their 
own weight when both rotor and vanes are dry. Replace 
any defective vanes. 
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Figure 7 







4. Check the bearings for wear and looseness. 
Rotate the bearings, applying pressure to the outer 
race, to check for pitted or cracked races. | 


t the oil seal journal on the shaft for 
Scoring or wear. Replace the shaft if marks cannot be 
removed by light lapping. 


6. Inspect vane rocker arms for wear and loss of 
tension. Repláce the rotor sub-assembly if rocker arms 
are defective. 


D. REASSEMBLY 


Coat all parts with clean hydraulic oil to facilitate 
reassembly and provide initial lubrication. | 


1. Shaft} End - Place the body on a block, shaft 
end up. With a driver which contacts the outer race 
only, seat the|inner bearing in the body. | 


Presb the shaft seal into the body with the 
sealing lip faping the cover end. Use a driven which 
will apply force only near the seal periphery. Be cer- 
tain the seal i5 firmly in place and is not cocked. 


7 


Press the outer bearing onto the shaft while 
supporting thé inner race. Cover the shaft splines with 
tape or a bullet and install the shaft. The outer bearing 
must seal firmly in the body. Install the snapring which 
retains the sbaft and bearing. If a mounting brácket is 
used, it can be installed now. Tighten the screws evenly 
to prevent codking. Install the shaft key. | 


Vickers Mobile Division application engineering 
personnel shóuld be consulted for test stand circuit 
requirements| and construction. If test equipment is 


A. CHANGE FROM -11 TO -12 DESIGN 


Changes between the -11 and -12 designs were made 
to improve pressure distribution (hydraulic balance) in 
the motor, &trengthen the pressure plate and rocker 
arms, permit reversal of the motor without reversing 
the ring and improve retention of the rocker arms. 
Parts involved in the change were the pressure plate 
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SECTION VII - TESTING 


2. Cover End - Place the unit on blocks, shaft end 
down. Install the "O" ring in the groove in the body. 
Insert both locating pins in the body face. Place the 
ring on a clean smooth surface and insert the rotor 
inside the ring. Insert the vanes into the rotor slots, 
being sure the rocker arm is properly located behind 
each individual vane on both sides of the rotor. The 
ring, rotor and vanes are now installed on the locating 
pins. 


NOTE 


On -13 design models, pin location makes it 
impossible to assemble the ring incorrectly. 


When installing the vanes, be certain they rest 
squarely in the slots and not on the rocker arms.| Check 
this by turning the shaft by hand and noting whether any 
vane extends beyond the side of the rotor. 


Position the pressure plate on the locating pins 
and install the pressure plate "O" ring and the wave 
washer. Install the "О" ring in the cover and carefully 
place the cover over the plate and wave washer against 
the ring. Be sure the washer and "О" ring are not dis- 
located. Slowly rotate the cover to its correct position 
with relation to the body (see Figure 6). Install the 
cover screws and washers and tighten them 10 the 
torque shown in Figure 7. Turn the shaft by hand to be 
certain their is no binding. | 


OF VANE MOTORS 


available, the motor should be tested at recommended 
speeds and pressures shown on installation drawings 
(see Table I). 


SECTION VIII - DESIGN CHANGES 


sub-assembly, rotor sub-assembly and ring and, in 
some cases, the body and cover (see Table V). 


Parts are interchangeable between the -11 and -12 
design. Customers who wish to incorporate the im- 
proved parts in -11 design motors can do so without 
concern. 














B. CHANGE FROM -12 TO -13 DESIGN 


This change increased the size of flow passages and 
added eight overpass holes in the ring (see Figure 8). 
Also, the ring locating pins were moved 45°. This 


- 12 DESIGN RING 


makes it impossible to assemble the ring incorrectly. 


Parts involved in the change are listed in Table V. 
Pressure plates, rings and bodies are not interchange- 
able (except as a group) because of the pin location. All 
other parts are interchangeable. 


- 13 DESIGN RING 


OVERPASS HOLES ADDED 


OVERPASS HOLES ADDED 





Figure 8 


TABLE V - CONVERSION DATA 
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SECTION I - INTRODUCTION 











A. PURPOSE OF MANUAL 


This manual has been prepared to assist the 





users of Vickers high-performance vane motors in 

properly installing, maintaining and repairing their 

units. The vane motors are described in detail and 2. Model Codes - There are many variations 

their theory of operation is discussed. Іп addition, within each basic model series which are covered by 

instructions are given for installation, maintenance variables in the model code. Table II is a complete 

and overhäul. breakdown of the codes covering these units. Service 
inquiries should always include the complete unit 

The general series of models covered are 25M, model number, which is stamped on the cover. 

26M. 35M, 36M, 45M, 46M, 50M and 51M. The 

informatidn given applies to the latest design series 

listed in Table II. Earlier designs are covered only . TABLE I - PARTS CATALOGS AND 

insofar as|they are similar to present equipment. INSTALLATION DRAWINGS 


B. GENERAL INFORMATION PARTS INSTALLATION 
CATALOGS DRAWINGS 


MB-185 


1. Related Publications - Service parts infor- 
mation and installation dimensions are not contained 
in this manual. The parts catalogs and installation 
drawings listed in Table I are available from any 
Vickers Mobile Division sales office. 









TABLE П - MODEL CODE BREAKDOWN 


20 * 
Ет FEATURES 


DESIGN NUMBER 

DESIGN NUMBERS SUBJECT TO 
CHANGE. INSTALLATION 
DIMENSIONS REMAIN THE SAME 
FOR DESIGN NUMBERS 20 THRU 29 


45 M 185 А 2-11 C 


SERIES DESIGNATION 





25 = STANDARD BEARING 
26 = HEAVY DUTY BEARING 
35 - STANDARD BEARING 
36 - HEAVY DUTY BEARING 
45 STANDARD BEARING 
46 = HEAVY DUTY BEARING 
50 = STANDARD BEARING 
51- HEAVY DUTY BEARING 


COVER POSITION - 

VIEWED FROM COVER END 

A = COVER PORT OPPOSITE BODY PORT 

B = COVER PORT 90° COUNTERCLOCK- 
WISE FROM BODY PORT 

C = PORT CONNECTIONS IN LINE 

D = COVER PORT 90° CLOCKWISE FROM 


VANE MOTOR 
(EXTERNALLY DRAINED) 





BODY PORT 
RING SIZE - NOMINAL TORQUE SHAFT TYPE 
RATING - 10, in. /100 PSI 1 = STRAIGHT KEYED 
11 = SPLINED 
30 Ib. in. | 
25M 42 lb. in, FOOT BRACKET MOUNT AND POSITION- 
MOTORS 55 19 in. LEAVE BLANK IF FOOT BRACKET MOUNT 
65 lb. in. NOT REQUIRED 
(BODY VIEWED FROM SHAFT END 
— 801b, in. WITH RESPECT TO FOOT BRACKET) 
Pons 991 in. 3 = BODY PORT AT 12 O'CLOCK POSITION 
115 Ib. in. 3 = BODY PORT AT 3 O'CLOCK POSITION 
6 = BODY PORT AT 6 O'CLOCK POSITION 
m" 130 Ib, in, 9 = BODY PORT AT 9 O'CLOCK POSITIO 
мото ШОТЫ. in, | 
185 Ib. in. MOUNTING FLANGE AND PORT 
CONNECTIONS 
220 Ib. in. A - SAE TYPE 2-BOLT MOUNTING 
90M 255 Ib. in. FLANGE AND SAE 4-BOLT 
MOTORS 300 Ib. in. FLANGED PORT CONNECTIONS. 
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SECTION ዘ - DESCRIPTION 


A. GENERAL 


Vickers high performance vane motors, when 
properly installed in a hydraulic circuit, convert 
hydraulic power into rotary mechanical power. They 
are positive-displacement, balanced-cartridge units, 
with drive speed dependent on the motor size and 
gpm delivery to the inlet port. The units are capable 
of operating at high speeds and high pressures, or 
higher speeds at lower pressures. These motors 
may be operated in either direction of rotation, 
reversed or stalled under load conditions without 
damage. 


All motors covered in this manual are basically 
identical in construction. The motors are designed 
so that the maximum torque capability can be changed 
within a series by changing the cartridge or the cam 
ring. 


B. ASSEMBLY AND CONSTRUCTION 


Basic motor construction is illustrated in figure 
1. The unit consists principally of a body, cover, 
drive cartridge and shaft. Rotary motion is devel- 
oped in the cartridge, which principally consists of a 
ring rotor, ten vanes and two pressure plates. The 
rotor is splined and mates with the output shaft, 
which is supported by a ball bearing in the body and a 
bushing bearing in the cover pressure plate. 


The vanes slide radially in the rotor slots and 
follow the elliptical cam contour of the ring as the 
rotor turns. These vanes are held against the ring 
by a combination of spring and centrifugal forces. 


COVER PORT 


DRAIN 


BUSHING 


COVER 
PRESSURE 
PLATE 


ROTOR 


BODY PRESSURE PLATE 


Port connections are located in the body and 
cover. Direction of shaft rotation is governed by the 
direction of fluid flow through these ports. Pressure 
is sealed from one port to the other by a teflon seal- 
ing ring in the body on the periphery of the ring. 
Drainage is ported through an external connection in 
the cover. 


The cartridge is bolted together and can be 
serviced as a complete assembly.  Locating pins 
position the ring with respect to the pressure plates, 
and in like manner, two torque pins position the 
cartridge in the cover. The cover can be assembled 
in four positions with respect to the body. Changing 
of the port positions is accomplished by rotating the 
cover and cartridge. 


C. MOUNTING 


The motors are body face mounted, or are avail- 
able with an optional foot mounting (see section IV). 
The body mounting is a standard SAE 2-bolt type. 


D. APPLICATIONS 


Vickers high-performance vane motors arerated 
in pound-inches of torque per 100 psi. Horsepower 
output is proportional to drive speed so long as pres- 
sure is constant. For application information, refer 
to the appropriate sales installation drawing (Table 
I or consult Vickers Mobile Division application 
engineering personnel. 


"O" RING 


TEFLON RING 


BODY PORT 


HUB ADAPTOR 


SHAFT SEAL 


ሞዴ — SHAFT 


FELT WIPER 


BEARING 





Figure 1 















A. GENERAL 


ion of the motor shaft is caused by differ- 
ential pressure across the motor exerting a force 
against the vanes. This force is in effect tangential 
to the rotor and causes the rotor to turn, carrying 
the motor shaft with it. 


If fluid is directed into the motor thru the body 
port (seé figure 2), shaft rotation, as viewed from 
the shaft end, is clockwise. When the ой supply is 
directed |to the cover port, rotation is counterclock- 
wise, as viewed from the shaft end. Changing the 
direction of fluid flow thus changes the direction of 
motor rotation. This is usually accomplished by the 
use of ä suitable directional control valve. With 
either port open to pressure, the other port becomes 
the return port. | 


( Ie 
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SECTION ni - PRINCIPLES OF OPERATION 


B. CARTRIDGE ACTION 


Oil entering the inlet port (see figure 2) is 
divided by internal coring and is directed into cham- 
bers between the vanes thru kidney 81015 |ል and A1 
(see figure 3). The chambers between vane 1 and 
vane 3 are supplied with high-pressure|oil from 
ports ል and Al. The chambers between vane 3 and 
vane 5 are at a lower pressure because they are open 
to discharge ports B and B1 which are connected to 
the tank. This clockwise rotation of the |rotor and 
vane assembly results from the difference in pres- 
sure across vane 3. The maximum pressure in 
ports A and A1 is a function of the load the motor 
must turn. It can be readily seen from figure 3 that 
if the direction of flow is reversed, B and B1 will 
become pressure chambers and the direction of shaft 
rotation will be reversed. 


HIGH PRESSURE 
(INLET PORT) 


SHAFT ROTATION 
AS VIEWED 
FROM SHAFT END 

| 


RETURN PRESSURE 
(DISCHARGE PORT) 





Figure 3 


C. HYDRAULIC BALANCE 


| 
Regardless of whether A and Al or Band Bl are 
high-pressure chambers, equal pressure will always 
be present in any two chambers 180 degrees apart. 
Thus, hydraulic loads against the shaft cancel each 
other out and the unit is in hydraulic balance. 











D. VANE BALANCE 


The vanes are ported through radial holes so 
that pressure at the outer edges which are against 
the ring is essentially equal to the inner edges. 
Thus, the vanes are balanced hydraulically and are 
held out against the ring by a combination of spring 
and centrifugal forces. 


E. DUAL-ALTERNATE PRESSURE PLATES 


The cartridge side plates used in these motors 
are an exclusive dual-alternate pressure plate de- 
sign. Refer to figure 4. 


Two basically identical plates are used. The 
plate subjected to high pressure functions as the 
pressure plate. High pressure acting on the outer 
annulus of this plate moves the complete cartridge-- 
ring, rotor, and both plates--axially away from the 
high-pressure housing causing the cartridge to seat 
against the low-pressure housing (points "B'' in figure 
4). Construction of the plates is such that the lower 
pressurized plate contacts its housing on an annulus 
close to the axis of rotation. 


Since the periphery of the low-pressure plate is 
not restrained from further movement, a load applied 
through the ring deflects it in the direction of the 
hydraulic load (points "А"). This action deflects that 
portion of the plate near the rotating axis inward 
towards the rotor face (points "В"). Thus, one side 
plate is deflected towards the rotor by high system 
pressure; the other plate is deflected towards the 


rotor as a result of peripheral mechanical loading 
plus the restraining action near its center. 


This design concept results in low leakage rates 
and high operating efficiency. Also inherent in this 
design is the elimination of the shuttle valve arrange- 
ment found in conventional, dual-directional vane 
motors. 


PRESSURE 
PLATES 


PRESSURE 





Figure 4 


SECTION IV - INSTALLATION AND OPERATING INSTRUCTIONS 


A. INSTALLATION DRAWINGS 


The installation drawings listed in Table I show 
the installation dimensions and port locations. 


B. MOUNTING AND DRIVE CONNECTIONS 


CAUTION 


Vickers motor shafts are designed to be in- 
stalled in flexible couplings with a slip fit or 
very light press.  Pounding a coupling end 
onto the shaft can damage the bearings. Shaft 
tolerances are shown on the installation draw- 
ings. (See Table I.) 


1. Direct Drive - A pilot on the mounting flange 
(figure 5) assures correct mounting and shaít align- 
ment, provided the pilot is firmly seated in the ac- 
cessory pad. Care should be exercised in tightening 
all flange mounting screws to prevent misalignment. 
This mounting is a standard SAE 2-bolt type. If 
gaskets are used between flanges, they should be 
installed carefully so as to lie flat. Shaft keys and 
couplings must be properly seated to avoid slipping 
and possible shearings. Proper coupling alignment 
is essential to long life. 


2. Indirect Drive - Belt, chain and gear drives 
can be used with certain models of these motors. 
Specific recommendations and data on limitations 
Should be obtained through the Vickers sales repre- 
sentative. 


C. SHAFT ROTATION AND DRIVE SPEEDS 


Motors can be driven in either direction of rota- 
tion without changing their construction or assembly. 





Figure 5 







Normal operating speed can be as low 85 50 to 100 
rpm. Lower drive speeds depend on torque require- 
ments and characteristics of the driven load. For 
operation below 50 rpm, consult Vickers sales rep- 
resentatives. 


D. PIP AND TUBING 


thoroughly cleaned before installation. Recommended 
methods of cleaning are sand blasting, wire brushing 
and pickling. 


1. All pipes, fittings, hose and "Rect must be 


NOTE 


For instructions on pickling refer to Vickers 
instruction sheet 1221 -5. 


2. Tb minimize flow resistance and the possi- 
bility of léakage, only as many fittings and connec- 
tions as are necessary for proper installation should 
be used. 


3. The number of bends in hydraulic lines 
should be| kept to a minimum to prevent excessive 
and friction of oil flow and to | minimize 
pressure drop in the lines. Tubing must not be bent 
too sharply. The generally accepted minimum radius 
for bends|is three times the inside diameter of the 
tube. 


E. HYDRAULIC FLUID RECOMMENDATIONS 
GENERAL DATA 


Oil in à hydraulic system performs the dual func- 
tion of lubrication and transmission of power. It con- 
stitutes a vital factor in a hydraulic system, jand care- 
fulselectibnof it should be made with the er of 
areputablP supplier. Proper selection of oil assures 
satisfactory life and operation of system cómponents 
with particular emphasis on hydraulic motors. Any oil 
acceptable for use with motors is acceptable for use 
with valvds or pumps. 


Data Sheets for oil selection are available. For 
Mobile applications, order data sheet М-2950-5. 


The oil recommendations noted in the data sheet 
arebasedbnour experience in industry as а hydraulic 
component manufacturer. 


Where special considerations indicate a need to 


depart from the recommended oils or ት ሹጥ con- 
ditions, see your Sperry Vickers representative. 


CLEAN ESS 
To insure the hydraulic system is clean: 


1. Clean (flush) entire new system to remove paint, 
metalchips, welding shot, etc. 


2. Filter each change of oilto prevent introduction 
of contaminants into the system. 





SOUND LEVEL 


Noise is indirectly affected by the fluid selection, 
butthe condition ofthe fluid is of paramount importance 
inobtaining optimum reduction of system sound levels. 


Some ofthe major factors affecting fluid conditions 
that cause the loudest noises in a hydraulic system are: 


1. Very high viscosities at start-up temperatures 
can cause pump noises due to cavitation. 


2. Running with a moderately high viscosity fluid 
will slow the release of entrained air. The fluid will 
not be completely purged of such air in the time it re- 
mains in the reservoir and air willbe recycled through 
the system. 


3. Aerated fluid can also be caused by ingestion 
of airthrough the pipe joints of inlet lines, high! velocity 
discharge lines, cylinder rod packings, or by fluid dis- 
charging above the fluid level in the reservoir. Air in 
the fluid causes a noise similar to cavitation. 


4. Contaminated fluids can cause excessive wear 
ofinternalpump parts, which may result in increased 
sound levels. 


3. Provide continuous oilfiltrationto remove 
sludge and products of wear and corrosion generated 
during the life of the system. 


4. Provide continuous protection of system from 
entry of airborne contamination, by sealing the system 
and/or by proper filtration of the air. 


5. Proper oil filling and servicing of filters, 
breathers, reservoirs, etc., cannot be overempha- 
sized. 


6. Good system and reservoir design will insure 
that aeration of the oil is kept to 8 minimum 


F. OVERLOAD PROTECTION 


A relief valve must be installed in the System to 
limit pressure to a prescribed maximum. This 
protects the system components from excessive 
pressure. The setting of the relief valve depends on 
the work requirements of the system and ከ6 maxi- 
mum pressure ratings of the system components. 
The relief protection must be designed to prevent any 
hydraulic surge pressure, whether applied to or gen- 
erated by the motor, from exceeding the maximum 
pressure rating of the motor. 


In the event of an overrunning load, the motor 
may be driven as a pump. If such a condition occurs, 
provision must be made in the circuit to supply the 
motor enough hydraulic fluid to prevent cavitation. 














G. DRAIN CONNECTION 


Drain passages are provided in the motor to 
carry internal leakage to a drain port in the cover. 
Never operate the motor unless the drain port is 
connected to the reservoir. Pressure in the drain 
line must not be more than 30 psi to avoid internal 
damage. 


MODEL| FOOT BRACKET MOUNTING AND BODY 
CODE | POSITION (VIEWED FROM SHAFT END) 


BODY PORT AT 12 O'CLOCK POSITION 
BODY PORT AT 3 O'CLOCK POSITION 
BODY PORT AT 6 Q'CLOCK POSITION 
BODY PORT AT 9 O'CLOCK POSITION 


H. PORT POSITIONS 


Covers can be assembled in four positions with 
respect to bodies, as shown in figure 6. To change 
the relative location of the ports, it is necessary 
only to remove the four cover bolts and rotate the 
cover to the desired position. Cover bolts must be 
tightened to the torque specified in figure 10 at 
reassembly. 


COVER PORT POSITION 
(VIEWED FROM COVER END) 


COVER PORT OPPOSITE BODY PORT 


COVER PORT 90 COUNTERCLOCEWISE 
FROM BODY PORT 


PORT CONNECTIONS IN LINE 


COVER PORT 90 CLOCKWISE FROM 
BODY PORT 





Figure 6 





SECTION V - SERVICE, INSPECTION AND MAINTENANCE 


A. SERVICE TOOLS 

Special fools required for these units are shaft 
seal drivers| and adapter extractor tool. THe seal 
drivers can be made from round stock machined as 


RADIUS BLEND 


$: ALL DIMENSIONS IN INCHES 


БЕСІ DIMENSION 
AE | A | B | C | 


A C 
| 25М:20 | .312 | 1.315 | 1.468 | 
| 35M+20 | .312 | 1.687 | 1.781 | 
| 45M+20 | .437 | 1.906 | 2.218 | 
Г50м120 | .43T | 2.166 | 2.348 | 


Figure 7 





The recess in the tool will be deep enough so 
uniform pressure is applied to the recessed area in 
the seal channel rather than on the seal lip. The 
outside diameter of the tool will not interfere with 
the spring around the seal lip. | 

















The adapter extractor tool is designed to remove 
the hub adapter from the body after the cartridge is 
removed (see figure 8). The extractor tool engages 
between the ball bearing and the hub adapter. 





BREAK ALL EDGES. VIEW Z-Z (2 PLACES) 







connections can save time-consuming breakdowns 
and unnecessary parts replacement. The following 
should be checked regularly: 


1. All hydraulic connections must be kept tight. 
A loose connection in a pressure line wil! permit the 
fluid to leak out. Loose connections in other lines 
can permit air to be drawn into the systems, result- 
ing in noisy and/or erratic operation. 





2. Clean fluid ís the best insurance for long 
service life. Therefore, the reservoir should be 
checked periodically for dirt, metal particles and 
other contaminants. If the fluid becomes contami- 
nated the system should be thoroughly drained and 
the reservoir cleaned before new fluid is added) 


3. Filter elements should also be checked and 
replaced periodically. A clogged filter element 
results in a higher pressure drop. This can force 
particles through the filter which would ordinarily be 
trapped, or can cause the by-pass to open, resulting 
in a partial or complete loss of filtration. 


4. Air bubbles in the reservoir can be harmful 
to the motor and other components. If bubbles are 
seen, the air source should be found and eliminated. 


C. ADDING FLUID TO THE SYSTEM 


When hydraulic fluid is added to replenish the 
system, it should always be poured through 8 fine 
wire screen - 200 mesh or finer. It is importaht that 
the fluid be clean and free of any substance which 
could cause improper operation or wear of the pump 
or other hydraulic units. Therefore, the use of cloth 
to strain the fluid should be avoided to prevent lint 
from entering the system. 


D. LUBRICATION AND ADJUSTMENT 


Internal lubrication is provided by system oil 
flow. No adjustments are required other than main- 
taining shaft alignment. 


E. REPLACEMENT PARTS 


Only genuine parts manufactured or sold by 
Vickers Division should be used as replacement 
parts for these motors. They are shown in the parts 
catalogs listed in Table I. Copies are available on 
request. 


F. TROUBLESHOOTING 


Table IV lists possible difficulties experienced 
with vane motors and hydraulic systems. It also 
indicates the probable cause and remedies for each 
of the troubles listed. 


It should always be remembered that failures 
can also be due to improper installation, inadequate 
maintenance and other system component malfunc- 
tions. A thorough understanding of the system and 
its components is important for reliable trouble- 
shooting. 











TABLE IV - TROUBLE, CAUSE AND-REMEDY CHART 


TROUBLE PROBABLE CAUSE REMEDY 
MOTOR FAILS TO System leakage - loose port connections | Inspect and tighten port connections and 
or broken lines. lines. 


START 
No fluid - inadequate fluid supply at | Check fluid level in reservoir. Replen- 
inlet or in system. ish as necessary. 


















System return line or drain line re- | Check drain filter. Clean and/or re- 
Stricted. place filter element. 






System inlet line restricted. Check all strainers and filter for dirt 
and sludge. Clean if necessary. 


Completely drain the system. Add new 
filtered fluid of proper viscosity. 























Fluid viscosity to heavy to pick up 
prime. 





Tighten any loose connections. Bleed 
air from highest point in system and 
replenish fluid. 


Drive train damaged. Check and repair drive train. 

Pump driven in wrong direction. Drive direction must be reversed im- 
mediately to prevent seizure. 

Pump coupling or shaft sheared. Check shaft engagement and damage. 
Replace the necessary parts. 


Disassemble and clean the valve with 
solvent. Use pressure gauge to adjust 
the relief valve. 


Air in system. 




















System relief valve stuck open. 






Pump or motor binding. Remove and disassemble theunit. Check 
for correct assembly of parts. Also 
check for dirt or metal chips. Clean 
the parts thoroughly and replace any 
damaged parts. 


Check pump drive speed. 


Check delivery of pump. Make certain 
sufficient hydraulic fluid is available to 
the pump. 


System overload relief valve set toolow. | Check pressure and reset relief valve. 


Motor requiring excessive torque. Remove motor and check torque re- 
quirements of driven shaft. 


Parts of motor cartridge scored due to | Remove motor for overhaul. 
excessive pressure or foreign matter 
in oil. 


Improper port connections or control | Reverse port connections or shift valve. 


Components in system not functioning | Check complete system for proper op- 
as intended. eration. 


MOTOR NOISY Air in system. Bleed air from highest point in system 
and replenish fluid. 


Motor internally damaged. Remove motor for overhaul. 


Noise from other system components | Check complete system for proper op- 
telegraphing back through lines and | eration. 
emerging from motor. 


EXTERNAL LEAKAGE | Worn seals or cut "О" rings. Install new seals and "О" rings. 
FROM MOTOR 


MOTOR SHAFT CON- Control valve is not functioning prop- | Check control valve for correct spool 
TINUING TO ROTATE erly. and leakage. 
WHEN CONTROL IS IN 

















MOTOR NOT DEVEL- 
OPING SUFFICIENT 
SPEED OR TORQUE 


Insufficient pump speed. 







Insufficient fluid pressure. 















MOTOR TURNING IN 
WRONG DIRECTION 
































"OFF" POSITION 


SECTION VI - OVERHAUL 


A. GENERAL 


Plug all removed units and cap all|lines to 
prevent e entry of dirt into the system during 
shutdown. |During disassembly, pay particular atten- 
tion to identification of the parts for correct assembly. 



















9 is an exploded view which shows the 
ationship of the parts for disassembly and 
Figure 1 can be referred to for the cor- 
bled relationship. 


assembly. 
rect asse 


NOTE 


embled replacement cartridges are 
le for rapid field overhaul of these 
. If a replacement cartridge is being 
roceed as in step B-1 following for 
mbly and step D-7 and D-8 for re- 


er End - Clamp the motor in а vise with 
protective jaws, cover end up. 

Remo 
cover. Remove the cartridge from the bo If the 
cartridge is not being replaced as an assembly, 
remove two screws and separate the pressure plates 
from the rptor, ring, vanes and springs. 


e the four cover bolts and wd off the 


NOTE 


Use а standard piston ring compresspr of 
size when disassembling and agsem- 
bling the cartridge components. 


Carefully pull the rotor and vane assembly half- 
way out of ring and install the ring io መት acad (see 
figure 10). Compress the vanes into the rotor and 
remove this assembly from ring. Release} the ring 
compressdr and disassemble components. | Remove 
the "О" ring and back-up rings from the pressure 
plate and Воду. 


assembly out. If it is necessary to re- 
move the $mall snap ring and bearing from the shaft, 
support the bearing inner race in ап arbdr press, 
remove siap ring and press bearing off the shaft. 
Remove sher and then shaft seal and wiper from 
the body. 


C. INSPECTION, AND REPAIR 


1. Discard the shaft seal, wiper, "О" rings and 
back-up rings. Use a new seal kit for Pon 
(See parts catalogs.) Wash the metal parts in clean 
petroleum) solvent, blow them dry with) filtered 
compressdd air and place on a clean surface for 





2. Check the wearing surfaces of the cartridge 
pressure plates and ring for scoring and wear. Re- 
place any scored or worn parts. 


3. Inspect the vanes for burrs, wear and exces- 
sive play in the rotor slots. Carefully remove burrs 
with a medium India stone (Norton abrasives MF724 
knife type stone for flat surfaces and MF214 round 
type stones with 60? conical ends for inside corners). 
Replace the rotor if the slots are worn. (Replace 
vanes with a new vane and spring kit if the vane tips 
are worn. 


4. Rotate the bearing on the shaft while applying 
pressure to check for wear, looseness, roughness 
and pitted or cracked races. 


5. Inspect the seal and bushing mating surfaces 
on the shaft for scoring or wear. Replace the shaft 
if marks cannot be removed by light polishing. 


6. Be sure that any paint or burrs raised on the 
body and cover mating surfaces are removed before 
reassembly. 


D. REASSEMBLY 
NOTE 


Coat all parts with clean hydraulic fluid to 
facilitate reassembly and provide initial lub- 
rication. Use small amounts of petroleum 
jelly to hold the "O" rings in place during 
assembly. Soak the shaft wiper in oil before 
reassembly. 


1. Shaft Seal Assembly - Install the shaft wiper 
іп the body. Grease the shaft seal and press it into 
the body with the seal driver (figure 7). THe spring 
on the shaft seal must be toward the bearing. Place 
the washer in the body against the shaft seal. 


2. Shaft Assembly - Support the bearing inner 
race and press in the shaft. Install the tru-hre snap 
ring on the shaft. Lightly tap the shaft and bearing 
assembly into the body with a plastic hammer. Install 
the spirolox ring in the body to secure the bearing 
and shaft. Thoroughly inspect to insure that spirolox 
ring is correctly installed. 


3. Cartridge Assembly - With the rotor lying on 


a clean, flat surface, slide the vanes апа springs 
into the rotor slots. Lift the vanes slightly to insure 
the springs are positioned in the spring redesses of 
the rotor. With a piston ring compressor of suitable 
size, compress the vanes in the slots so the vanes 
will clear the minor diameter of the ring. (See 
figure 10.) 


CAUTION 


Be certain the springs remain seated in the 
Spring recesses of the rotor as vanes are 
compressed. 











RETAINER 


SHAFT #11 


RETAINING RING 
0 


"О" RING 


BACK-UP 
RING 


SHAFT SEAL 
KEY Е 
SHAFT #1 EN 
HUB ADAPTER ነ 
PRESSURE 


BEARING d 
PLATE 
LOCK RING 
RING 
RETAINING RING d CARTRIDGE 
ፍ 


"O" RING PIN 


- 


TORQUE TABLE 
|25እ1-20 | 2-4 lb. ft. 


8-121b ft. 


BACK-UP 


RING PRESSURE PLATE 


SUB-ASSEMBLY 
"Q" RING INCLUDES BUSHING 


[25M-20 | 95 - 105 №. ft. 
[35М-20 [190 - 21015. ft. 
[45М-20 |290 - 31016. ft. 
[50M -20 |355 - 375 1b. 





Figure 9 11 





4. Vanes and Rotor - Position the ring on a flat 
surface and insert the rotor and vane assembly 1/4 
way into the ring. Use a suitable size hard wood 
plug as a driver for positioning the rotor and vane 
assembly (See Table V). Release the compressor 
carefully so the vanes do not snap out against the 
ring surface. With the| hard wood plug, press the 


TABLE V - ROTOR DRIVER DIMENSIONS 


| 
| 

MOTOR APPROX 
'SIZE DIAMETER LENGTH 








| 

5. Cartridge Pins - Install the cartridge pins on 
the body end pressure plate (plate without bushing). 
Place the rotor, ring and vane assembly over the 
pins on the plate. 


6. Cover End Pressure Plate - Install the cover 
end pressure plate against the rotor andring. The 
porting in this plate will be 90 degrees from the other 
plate. Carefully install the two cap screws in the 
cartridge. Tighten the screws to values shown in 
fig. 9, page 11, being certain the peripheral edges of 
the ring and plates are flush. Tap with a plastic 
hammer if necessary to effect alignment. 

| | 

7. "О" Rings and Back-up Rings 1 Install back- 
up rings first and then "O" rings on the pressure 
plate hubs. Grease with petroleum jelly. Inspect 
this assembly to insure that the "O" ring is posi- 
tioned in the concave side of the back-up ring. 


8. Cartridge Installation - Clamp the body in a 
vise with protective jaws. Assemble the hub adapter 
on the cartridge pressure plate (body end). Install 
back-up ring and then ће "О" ring on the hub adapter. 
Grease with petroleum jelly. Install the cartridge on 
the shaft, with the hub adapter toward the body. Tap 
the cartridge into position. Install the retaining ring 
the body. 

9. Cover Assembly - Install thé "O" Ring in 
the cover, greasing liberally. Carefully install the 
cover, being sure the locating pin engages the pin 
hole in the cover. To check engagement, turn the 
cover 30 degrees in both directions and be certain 
the cartridge moves with it. Install four cover bolts 
and tighten to torque requirement shown in figure 9. 


SECTION МІ! - TESTING OF VANE MOTORS 


vanes and rotor flush with the ring. 
NOTE 
Vanes may become cocked if not pushed down 
uniformly. 
Vickers Mobile Division application engineering 


personnel should be consulted for test stand circuit 
requirements and construction. ፲፻ test equipment is 


available, the motor should be tested at recom- 
mended speeds and pressures shown on installation 
drawings (see Table I). 



































` LITHO IN U.S.A. 











ce Parts 
ion 


i 
Informat 





Serv 





ATRIGOVA COMPANY 


(JCKERS. 


2 


o 
o 
ወ 
ርን 
= 
© D 
Na 
об Ф 
a 
2o 
юа 
aS 
Б 
БО 
>= 











M-2741-S 


Revised 9-1-85 


4401 Crooks Road 
Troy, Місһіс” 

















312152 HUB 
N 


Bora | 902671 


11165 SCREW (4 REQ'D) 
TORQUE TO 
100 * 5 15. ft. 





















| —M 


SCREW 

CARTRIDGE | BACK-UP (2 REQ'D) 
KIT RING | "O FING! орфо 
2-4)" 





4271699 | — 

















Service Paris 
Information 


Vane 45M & 46M Series - 10 Design 
Motors 








Vickers, Incorporated 1401 Crooks Road Revised 11-1-85 M-2743-S 
Troy, Michigan 48084 | 


A Libbey-Owens-Ford Company 








311145 HUB ADAPTER 


SCREW (SEE TABLE 
158267 SCREW (4 REQ'D) zwi ) 


OIL) & TORQUE ТО | 
290-310 Ib. ft. PIN (SEE TABLE) 














308814 COVER 





























CARTRIDGE BACK-UP ug S/A(NCLUDES| PIN 
| | RING ROTOR| 10 VANES 
ун KIT  |oIL& TORQUE| RING |. BUSHING |(2REQ'D) 40 SPRINGS 


TO 8-12)lb. ft. AND PINS 





THESE PARTS ARE INCLUDE 


309403 194898 | 307209| 923108 





4*M130*-**20| 923111 | | 
4*M155*-**20| 923110 255837 4271738 | ል 199816 
4%М185%-%%20) 923109 | 










MODEL DESIGNATION | SHAFT 


4*M **- 1* 20 309404 | 217596 
4*M ** - 11* 20 309405 | —— | 


193220 RETAINER 














A 394974 SHAFT SEAL 


A 197411 WIPER 





= >o 212464 SCREW 
(2 REQ:D) 


MODEL BEARING 
45M*** -**20 8618 


46M*** -**20| 309926 










FB-C-10 
(INCLUDES SCREWS) 





308813 BODY 


AINCLUDED IN 
SEAL KIT 923106 


PRESS, "O'"RING BACK-UP "O'"RING BACK-UP "O'"RINGÍ"O"RING 
PLATE RING RING 


ARTRIDGE KIT 


3 

3| 309402 | 4199816! А 271738 | А154085| 4271795 | A309009| a 257447 
) 

T 





| 
| 
| 
| 


MODEL CODE BREAKDOWN 


4* M *** A ж. жж *.20-*** 
| | 








SERIES 
45 - STANDARD SPECIAL 
BEARING FEATURE 
46 - HEAVY DUTY 
BEARING 
DESIGN 
VANE || 
MOTOR 
PORT LOCATIONS 
| EWED FROM COVER END) 
RING CAPACITY TORQUE (VI 
RATING (lb. in. PER 100 P.S.1.) Ar COVER PORT OPPOSITE 
130 - 130 15. in. BODY POR b 
155 - 155 lb. in. B - COVER PORT 90? CCW 
185 - 185 15. in. FROM BODY PORT 


| ር - COVER PORT IN LINE 
WITH BODY PORT 
D - COVER PORT 909 CW 
| FROM BODY PORT 





PORT CONNECTIONS | 
ል - 4 BOLT FLANGE 


| SHAFT TYPE 
| 1-STRAIGHT 
| KEYED 
| 11 - SPLINED 
BRACKET MOUNTING 
(VIEWED FROM SHAFT END) 

2 - BODY PORT @ 12 O'CLOCK 

3 - BODY PORT @ 3 0'CLOCK 

6 - BODY PORT @ 6 O'CLOCK 

9 - BODY PORT @ 9 O'CLOCK 


| © 
For satisfactory service life of these components, use full flow filtration to provide fluid which meets ISO 
cleanliness code 18/15 or cleaner. Selections from Vickers OFP, OFR, and OFRS series are recommended. 
8 
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Service Parts Information 2 AT 


VICKERS. 
በን ATRINOVA COMPANY 
VANE M2-200 Series 


MOTORS 














AINCLUDED 
IN SEAL KIT 









PRESSURE 
MODEL COVER PLATE S/A 


M2 -21*-**-**-13 153998| 168450 
M2-21*-**-**-13-S2|170297| 228448 






(SEE TABLE) 
1703 BEARING 
168417 BODY 
4154090 "О" RING ወ REQ'D) 
ROTOR S/A (SEE TABLE) 
| 2478 PIN (2 REQ'D 
D RING (SEE TABLE) 


S/A (SEE TABLE) 
11165 SCREW (4 REQ'D) 
TORQUE TO 70 š 5 Ib. ft. 154087 "О" RING 


PRESSURE PLATE 
141792 WAVE WASHER 
RING CAPACITY 
TORQUE RATING | RING re peu 
1b. in. /100 PSI) 
M2 -21*-25-**-13 |], 094101168439 [522834] 
M2 -21*-25-**-13-82 172294 | „130731921203 
| 922835 | 
| 941204 | 







317275 WASHER 
98574 BEARING 
109975 RETAINING RING 





" 


VANE KIT 
(SEE TABLE) 





FB-A-10 MOUNT ING KIT 
(INCLUDES SCREWS) 


OMIT ON MODEL 
M2 -210-** .-* -13 -S2 





177939 SCREW (2 REQ'D) 







M2 -21*-35-**-13 168418 168440 


М2-21%-35-%%-13-52 172294 941204 








Vickers, Incorporated Revised 7-1-86 1-3701-S 


1401 Crooks Road 
Troy, Michigan 48084 


| 
MODEL CODE BREAKDOWN 


| 
M2- 2 1 * - **. * * -13-(53) 


| | SPECIAL FEATURE 
(EXTERNAL PILOT) 


DESIGN 


VANE MOTOR 


SERIES 


FRAME SIZE PORT POSITIONS 





BODY PORT 


MOUNTING & PORTING 

1 4STD. 2 BOLT FLANGE 
WITH , 50 N. P. T. 
CONNE CTIONS 


BRACKET MOUNTING 
lIEWED FROM SHAFT END) 
BODY PORT Q 12 O'CLOCK | 
BODY PORT Q 3 O'CLOCK 
BODY PORT ወ 9 O'CLOCK 
BODY PORT 8 6 O'CLOCK 


COVER PORT POSITION 
CODE EWED FROM COVER 
TORQUE RATING 
25 -25 > in. PER 100 PSI [AL OPPOSITE BODY PORT 
35 -35 № in. PER 100 PSI | B | 909 CCW FROM BODY PORT 
900 CW FROM BODY PORT 





о њ CD 







SHAFT 
1 - STRAIGHT KEYED 
3 - WOODRUFF KEYED 
6 - STRAIGHT STUB 
11 -SPLINED 


For satisfactory service life of these components in industrial applications, use full flow filtration to 
provide fluid which meets ISO cleanliness code 18/15 or cleaner. Selections from Vickers OFP, OFR, 
and OFRS series are recommended, 
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om Service Parts 
Information 


Flow FM2, FM3 and RM3 
Control 

& Relief 

Valves 


мү 
т» N 
"nr | N) || 


лата” ቃሪ 
ሐ. 





Vickers, Incorporated 1401 Crooks Road Revi 11-1- i Е | 
Troy, Michigan 48084 evised 85 М-2551-5 | 


| A Libbey-Owens-Ford Company 











FM2- 0* -|-*-*-10-S* 











BODY (SOLD ONLY AS | 
COMPLETE ASSEMBLY) 


154009 "О" RING 155086 SPRING 


155024| PLUG 


7075 PLUG 


7074 PLUG 





FM2-**-*-075-*-10 
FM2-**-*-125-*-10 


FM2-**-*-200-*-10 










113000 PLUG 

















CAPACITY | RESTRICTION 
(GPM) | PLUG | 











[FM2-**-*-*-7-30 | 7 | 165359 
M2-**-*-*-8-10| 8 | | 167466 


155023 SNAP RING 


PRESSURE 
SETTING 


1750 PSI 
2000 PSI 







232794 
| 232796 


| 232799 


(2 REQ'D) 







CONTROL VALVE 
SUB- ASSY 












жМ3-жж-ж.жж% 10) 


239766 SPRING 


230661 SNAP RING 


e 






CONTROL VALVE 


266200 
w 266054 
m 277557 





ШСАТТІОМ 
MODELS WITH CRACKING PRESSURES 3000 PSI 
-005 MODEL SUFFIX 


AND ABOVE REQUIRE 
FEATURE. (NPT 7074 PLUG IN PLACE OF 1650 


BALL) 


&— 





RELIEF 
PRESSURE MODET 


FM3 & RM3-***-250-1 


FM3-*** -*** 300-10 
FM3-*** -*** 350-10 


tolto 
alo 
wo 
olo 
тік 
Б ЕЛ 





BODY NOT SOLD SEPARATELY, 
ORDER BY COMPLETE 
MODEL NUMBER 














SUB-ASSY 
500 PSI 
MODEL 
[265620 | 1100 PSI |FM3-***-***-110-10 | 
мд መው. 
232799 
233019 














186580 154129 











RM3-14S-***-10 181792 154130 
RM3-08P-***-10 7077 









| 


MODEL CODE BREAKDOWN 





2 -*k- 1 -*** - * - 10- S* 


FLOW CONTROL 


& RELIEF VALVE ne 
SERIES DESIGN 

CONNECTION TYPE A 

00 - STRAIGHT THREAD 2 a TE НА А 

04 - PIPE THREAD 4 GPM 8 GPM 
6 GPM 

TYPE 
CONNECTION PRESSURE SETTING - PSI 
1 075 - "50 PSI 150 - 1500 PSI 


100 - 1000 PSI 175 - 1750 PSI 
125 - 1250 PSI 200 - 2000 PSI 


FM 3 -** ж. жж. ***.10 


L DESIGN 
FLOW CONTROL & 
RELIEF VALVE 


RELIEF VALVE SETTING - PSI 

050 - 500 PSI 175 - 1750 PSI 

075 - 750 PSI 200 - 2000 PSI 
SERIES 100 -1000 PSI 225 - 2250 PSI 
110 -1100 PSI 250 - 2500 PSI 
125 - 1250 PSI 300 - 3000 PSI 
150 - 1500 PSI 350 - 3500 PSI 


FLOW CONTROL RATE 
015 - 1,5 USGPM 100 - 10.0 USGPM 
020 - 2.0 USGPM 130 - 13.0 USGPM 
030 - 3.0 USGPM 150 - 15.0 USGPM 
040 - 4.0 USGPM 160 - 16.0 USGPM 
050 - 5.0 USGPM 170 - 17.0 USGPM 
060 - 6.0 USGPM 200 - 20.0 USGPM 
070 - 7.0 USGPM 250 - 25.0 1. 





PORT CONNECTIONS 
08 - .500 INCH (NPTF) 
12 - .750 INCH (NPTF) 
14 - .875 INCH (NPTF) 


CONNECTION TYPE 
S - STRAIGHT THREAD 
P - PIPE THREADS 


080 - 8.0 USGPM 





| 
RM3-** ж. ***-10 


| | L persen 
RELIEF VALVE 


PORT CONNECTIONS 
08 - .500 


H RELIEF VALVE SETTING - PSI 
12 - .750 INCH 


015 - 150 PSL 175 - 1750 PSI 
050 - 500 PSI 200 - 2000 PSI 


14 - .875 INCH 075 - 750 PSI 225 - 2250 PSI 
CONNECTION TYPE 100 - 1000 PSI 250 - 2500 PSI 
S - STRAIGHT 125 - 1250 PSI 25 - 2750 PSI 
THREAD 150 - 1500 PSI 
P - PIPE 
THREAD 





For | service life of these components, use full flow filtration to provide fluid which meets ISO 
cleanliness code 18/15 or cleaner. Seledtions from Vickers OFP, OFR, and OFRS series are recommended. 
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Section ! - INTRODUCTION 


A. PURPOSE OF MANUAL B. RELATED PUBLICATIONS 

Service parts and installation dimensions are not contained in 
this manual. The parts and installation drawings listed in Table 
2 are available from any Vickers sales engineering office or 


This manual describes operational characteristics, maintenance 
requirements, and overhaul information for Vickers balance 
piston relief valves. Information contained herein pertains to 













































































the latest design models that are listed in Table 1. from: 
Vickers, Incorporated 
[ "MODEL | Technical Publications 
CICS 30 1401 Crooks Road 
CT/CS/CG-H10-**-30 Troy, Michigan 48084 
CT/CS/CG-06-**-50 
CT/CS/CG-H06-**-50 
CS-03-**-50 
‹:55-03-* Жж жж *.90 
CT5/CG5-*06/*10-***.***.90 
Table 1 
MODEL PARTS & SERVICE | INSTALLATION 
DESCRIPTION DRAWING DRAWING 
CG-06-**-20 1-3302-S 
CG-06-**-40 1-3306-S 
CG-06-**-50 1-3368-S 
CG-H06-* V-50 І-3366-5 
CG-H10-*V-30 1-3399-S 
CG-10-**-20 1-3301-S 
CG-10-**-30 I-3697-S 
D CS-03-**-20 1-3301-5 
CS-03-**-40 1-3305-S 
CS-03-**-50 1-3369-S 
CS-06-**-20 1-3304-S 
CS-H06-*V-50 1-3367-S 
CS-H10-*V-30 1-3699-S 
CS-10-**-20 1-3304-S 
CS-10-**-30 1-3698-S 
CT-06-**-20 1-3301-S 
CT-06-**-40 1-3305-S 
CT-06-**-50 1-3369-S 
CT-HO06-* V-50 1-3367-S 
СТ-Н10-%У-30 1-3699-5 
СТ-10-%%-20 І-3301-5 
CT-10-**-30 1-3698-S 
CS5 -*03-***.#**-70- *-***-70 1-3364-S 
‹55-*03-***-***-80- *-***-80 1-3679-5 
CS5-*03.***.»**.8] *-***-81 1-3691-S 
CS5-*03-***.***.90 *.#ቆፁቶ 00 


















CGS5/CS5/CT5-*06-***.***.70 
CG5/CS5/CT5-*06-***-***-80 
CG5/CS5/CT5-*06-***-**».8] 
CG5/CS5/CT5-*10-***-***-70 
CG5/CS5/CT5-*10-***-***-80/8] 
CG5/CS5/CT5-*10-***-***-90 










1-3364-5 
1-3679-S 
1-3691-S 
І-3365-5 
1-3680-S 


Table 2. Related Publications 















C. MODEL CODES 


Variations within each model series are covered in the model 
code. See Table 3. Each unit has a model code stamped into the 


nameplate. Service inquiries should always include the com- 
plete model number as noted on the nameplate. 


MODEL CODE BREAKDOWN 





(F3)cC*(6-(00**(009-* ቦባ (0 





ulti-Fluid Capability 
Viton seals) 


Relief Valve 


Port Connection 
G - Manifold or subplate 
mounted 
S - SAE Straight Thread 
T - NPTF Pipe Thread 





Solenoid Controlled 
(Pilot stage models only) 


H - High Flow 
(06/10 valve sizes only) 


Valve Size 
03 - 3/8 inch | 
06 - 3/4 inch 
10 - 1-1/4 inch 


Spool Function 
(Pilot stage models only) 


. **ሃ 
L Design 


External Drain Feature 
Y - Sequence Valve 
Omitted - Standard Relief 


Vent Pressure 

V - High Vent 

Omitted - Standard & Low 
Vent Models 


Pressure Range 
B - 125-1000 psi 
C - 500-2000 psi 
F - 1500-3000 psi 


P - Manual Override 
(‘A’ & ‘B’ pilot stage 
models only) 


Pilot Stage 
(Solenoid controlled 
models only) 

A - Spring Offset 

C - Spring Centered 


Table 3. Model Code 


| 
Section ዘ - DESCRIPTION 


A. GENERAL 


Relief valves|are devices used to limit maximum pressure in 
hydraulic systems. When system pressure starts to exceed the 
pressure setting of the relief valve, a controlled dmount of 
hydraulic flujd bypasses through the tank port and! limits the 
system pressure to the valve setting. A fine incremented adjust- 
ment assures precise regulation over wide pressure ranges. 


A Vickers relief valve provides a fast response with very low 
pressure override characteristics because of its | two-stage 


balance piston design. The balance piston relief valve is so 
named because in normal operation it is in hydraulic balance. 
Further details are discussed in Section III. 


B. BASIC PARTS 


Relief valves consist of two sections: the cover section and the 
body section. The cover section includes a pressur adjustment 
screw, a heavy spring, a poppet, a seat, and a vent connection. 
The body section includes a piston, a light spring, a seat, and 
the port connections. 











Section Ill - PRINCIPLES OF OPERATION 


A. PRESSURE RELIEF 


Figure 1 illustrates the basic valve operation. The valve pres- 
sure setting is determined by the adjusting screw position which 
varies the heavy spring compression. The balanced piston is 
normally held against the seat by the light spring. System 
pressure is present in chamber A and is connected to chamber B 
through orifice C. 


The closed position of the valve is shown in Figure 1A. With 
systern pressure less than the valve setting, the pilot poppet is 
held against its seat by spring force. Pressures in chambers A 
and B equalize through orifice C. Thus, the piston is hydrau- 
lically in balance and held against its seat by the light spring. 


Orifice 
ር 


Figure 1A. 
In Figure 1B the valve is shown throttling fluid to the tank 


port. This occurs when system pressure exceeds the heavy spr- 
ing setting and forces the poppet away from its seat. 


Orifice 
ር 


Figure 1B. 


Fluid then flows through orifice C and chamber B, past the 
poppet into chamber D, and down through the drain hole in 
the center of the piston to the tank port. 


The pressure in chamber B is limited by the setting of the heavy 
spring. When pressure in chamber A exceeds chamber B suffi- 
ciently, pressure unbalance overcomes the force of the light 
spring and lifts the piston. Excess fluid then flows past the bot- 
tom of the piston to tank. 








When system pressure drops below the valve setting, the pop- 
pet reseats. Control flow through orifice C stops and pressures 
in chambers A and B are again effectively equalized. 


The light spring then forces the piston toward the seat while 
orifice C continues to equalize pressure between chambers A 
and B. When the balance piston is closed against its seat, all 
flow through orifice C stops. 


B. VENTING 


The ‘‘High-Vent’’ option (**V^ in the model code) is used 
when it is necessary to maintain pilot pressure for other valves 
in the system. This option provides a faster valve de-venting 
(closing) action. Higher pressure (approximately 80 PSIG) is 
maintained when the valve is vented because a heavier piston 
spring is used. 


Relief valves can be vented to unload pump delivery to tank in 
the following manner: 


Connect a shut-off valve to the vent port of the main relief 
valve. Chamber ‘B’ above the balanced piston can be opened to 
tank (see Figure 1B). This removes pressure at the top of the 
balanced piston. Pressure in chamber *A' overcomes the light 
spring, unseats the balanced piston, and diverts all pump delivery 
to tank. 


A solenoid controlled directional valve (C*5) may be used to 
vent flow to tank. This directional valve is mounted on top of a 
standard relief valve to form a single package. See Figure 6. 


C. REMOTE CONTROL 


The main relief valve may be adjusted from a remote location 
by using another adjustable valve similar in function to the 
main relief valve pilot stage (see Figure 2). Flow past the pop- 
pet of the remote control valve is directed to tank. The follow- 
ing rules should be maintained for optimum results: 





Figure 2. 


1. Keep hydraulic lines (tubing) as short as possible. 


2. Set main relief valve 200-300 PSIG above maximum 
operating pressure. DO NOT exceed the valve pressure rating. 


3. Set remote control valve to maximum operating 
pressure. 


4. Check system for stability characteristics. If the system 
is unstable, reduce the line length and/or proceed to step 5. 


5. Install an orifice in the vent opening of the main relief 
valve cover and in the pressure port of the remote control 
valve. DO NOT go below 0.040 inch diameter or a malfunction 
could result. Orifices should be as large as possible to prevent 
excessive pressure drop and still maintain noise free operation. 
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Section IV - INSTALLATION 


A. INSTALLATION DRAWINGS 


The installation drawings listed in Table 2 show installation 
dimensions, t locations and operating parameters. Mani- 
fold, subplate änd bolt kit information is also included. 









NOTE 

The tank line must be piped directly to 
tank to minimize back pressure. The drain 
line from the remotely operated valve 
(vent valve) must also be directly piped to 
tank| Any pressure in the drain line is 
additive to the pressure setting of the 


Threaded type CT/CS valves are usually connected directly in 

ine. Circuit flow passes through the ports located 
on opposite sides of the valve body. The bottom port pposite 
the cover) is the return flow port and is connected to tank. 
These valves may be teed into the pressure line by plugging or 
blocking one af the pressure outlet ports. 


CG type gaskét mounted valves are teed into pressure lines. 
The tee is connected to the pressure port of the valve $ub-plate 
or manifold. The return port is connected to tank. The valve 
must be mounted against a flat, ported, mounting) surface. 


A. INSPECTION 


Periodic inspection of the fluid condition and tube ór piping 
connections can save time consuming breakdowns and un- 
necessary part$ replacement. The following should bé checked 
regularly. 


1. All hydraulic connections must be kept tight, A loose 
connection in à pressure line will permit the fluid to leak out. If 
the fluid level becomes so low as to uncover the inlet pipe open- 
ing in the resefvoir, extensive damage to the system can result. 
Loose connections also permit air to be drawn into the system 
resulting in ndisy and/or erratic operation. 


2. Air bübbles in the reservoir can ruin the valve and 
other components. If bubbles are seen, locate the source of air 
and seal the leak. 


B. CLEANLINESS 


Clean fluid is [he best insurance for long service life. i or 
check the reservoir periodically for dirt and other con- 
taminants. If the fluid becomes contaminated, flush the entire 
system and add new fluid. 


To insure your hydraulic system is clean, perform the following 
steps: 


1. Clear (flush) the entire system to remove paint, metal 
chips, welding shot, etc. 


2. Filter each oil change to prevent introduction of 
contaminants. 


3. Provide continuous oil filtration to remoye sludge, 








Repair or replacement of CG valves is simplified in that piping 
need not be disturbed. 


C. PIPING AND TUBING 


1. All pipes and tubing must be thoroughly cleaned before 
installation. Recommended cleaning methods are sandblasting, 
wire brushing and pickling. Refer to instruction sheet 1221-S 
for pickling instructions. 


2. To minimize flow resistance and the possibility of 
external leakage, use only the necessary fittings and connec- 
tions required for proper installation. 


3. The number of bends in tubing should be kept to a 
minimum to prevent excessive turbulence and friction of fluid 
flow. Tubing must not be bent too sharply. The recommended 
radius for tube bends is three times the inside diameter. 


D. FLUIDS AND SEALS 


Standard seals (Nitrile) can be used with petroleum, water 
glycols, and water-oil emulsion type fluids. 


F3 seals (Viton*) can be used with all commonly used industrial 
hydraulic fluids. Viton* is compatible with petroleum, water- 
base and synthetic fire-resistant fluids. 


*Trademark of Dupont De Nemours Co., Inc. 


Section V - INSPECTION & MAINTENANCE 


products of wear and corrosion generated during the life of the 
system. 


4. Provide protection to all areas that can introduce air- 
borne contaminants into the system. 


5. Perform regular servicing procedures of filters, breath- 
ers, and reservoirs. 


C. ADDING FLUID TO THE SYSTEM 


When hydraulic fluid is added to replenish the system, pour it 
through a fine wire screen (200 mesh or finer). DO NOT use a 
cloth to strain the fluid because lint may enter the system. 
When applicable, pump the fluid through a 10 micron filter or 
use a PFTU (porta filter and transfer unit). For PFTU infor- 
mation, order bulletin 366. 


D. HYDRAULIC FLUID RECOMMENDATIONS 


Hydraulic fluid within the system performs the dual function 
of lubrication and transmission of power. To insure proper 
lubrication, system life, and component reliability, fluid selec- 
tion should be made carefully with the assistance ofja reputable 
supplier. Fluid selection should be acceptable for use with all 
valves, motors and pumps within the system. Data sheets for 
fluid selection are available from Vickers, Inc., 1401 Crooks 
Road, Troy MI 48084, Attn. Technical Publications. For In- 
dustrial applications, order data sheet 1-286-5. 


The fluid recommendations noted in the data sheet are based 
on our experience in industry as a hydraulic component sup- 
plier. Where special considerations indicate a need to depart 
from these recommendations, see your Vickers sales represen- 
tative. 











E. OVERLOAD PROTECTION 

A relief valve must be installed in the system as close to the 
pump as possible. The relief valve limits pressure in the system 
to a prescribed maximum. The setting of the relief valve 
depends on the work requirements of the system. 

F. PRODUCT LIFE 


The longevity of these products is dependent upon environ- 


TROUBLE 


ERRATIC PRESSURE 
















LOW PRESSURE OR 


NO PRESSURE Vent connection open 





EXCESSIVE NOISE 
OR CHATTER 








Distorted control spring 


Vent line too long 


PROBABLE CAUSE REMEDY 


Foreign matter in system 
Worn poppet or seat in cover 
Piston sticking in body or cover 









Valve improperly adjusted 


Balance hole in piston plugged 





Poppet in cover not seating 










High oil velocity through valve 


Worn poppet or seat in cover 
Excessive tank line pressure 


Valve setting too close to that of 
system operating pressure 


ment, duty cycle, operating parameters and system cleanliness. 
Since these parameters vary from application to application, 
the ultimate user must determine and establish the periodic 
maintenance required to maximize life and detect potential 
component failure. 


G. TROUBLESHOOTING CHART 


Table 4 lists the common difficulties experienced with pumps 
and hydraulic systems. It indicates probable causes and 
remedies for each of the troubles listed. 








Drain, flush and refil system with clean fluid. 
Replace poppet and seat. 


Clean piston. Remove burrs by light lapping. Check 
freedom of movement on reassembly. Replace if 
necessary. 


Adjust valve to proper setting. 
Plug vent connection. 


Remove piston and clean out. If necessary, drain 
system and refill with clean fluid. 


Back off adjusting screw several turns while running 
pump to be certain foreign matter is not caught on the 
seat. Check condition of seat, spring, and poppet if 
malfunction persists. 


Check valve flow rating. Replace with larger valve if 
necessary. 


Replace spring. 
Replace poppet and seat. 
Connect return port directly to tank. 


Place a restriction, eg. needle valve or orifice plug in 
vent line next to relief valve. 


Set relief valve at least 150 PSI higher than other 
valves in circuit. 










































Table 4. Troubleshooting Chart 


Section VI - OVERHAUL 


A. UNIT REMOVAL 
WARNING 
Turn off all electrical power and relieve 
any hydraulic pressure. Block any load 
that could generate pressure. 
1. Remove relief valve from system. 


2. Drain appropriate hydraulic lines and remove the valve 
from system. 


3. Cap all system openings to prevent contamination. 
4. Place the relief valve on a clean work bench. 
B. SERVICE TOOLS 


The following tools are recommended to overhaul a CG, CS, 
CT, or C*5 relief valve. 





STANDARD TOOLS AND EQUIPMENT: 


A 6 inch crescent wrench. 

One set of hex key wrenches with a socket adaptor. 
Petroleum jelly or grease that is compatible with 
hydraulic fluids. 

Cleaning solvent. 

A small ball peen hammer. 

One medium size screwdriver. 

One torque wrench (0-250 Ib.in.) 

A clean work bench that is equipped with a vise. 
Shop air (90 psi). 


SPECIAL TOOLS 


une 


ጋ En 


Depending on the extent of repair, the following special tools 
are recommended. 


1. A piece of drill rod or roll steel to remove the seat 
within the valve body. See Figure 3. 














ROLL STEEL OR DRILL ROD 


DEBURR ROD EDGES 


SEE ТАНЫЕ FOR 
ROD DIAMETER 


MODEL | ROD DIAMETER | 
Eso - | 3/4 inch (19.05 mm) | 
| GT/CS-(H)06 | 3/4 inch (19.05 mm) | 
Готлез (н)0 | 1 inch (254 mm) — | 


Figure 3. Disassembly Tool to Remove Seat (19) from Body (21) 









and one nut. This particular tool is needed to remove the seat 
and/or sleeve from the body of CG (subplate mount id) models 


only. See Figure 4. 


2. One screw (approximately 4 inches long), ny washers, 







MIN Turn screw clockwise 
to remove seat 


= 
p 
GG; 
ን 


Ж 





ГСС-03/06 | 378 inch (9.52 mm) | 4 inch (101.6 mm) | 
CG-10 || 5/8 inch (15.87 mm) | 4 inch (101.6 mm) | 


Figuré 4. Seat (19) Removal Tool (CG Models) 


C. DISASSEMBLY 


Periodic maintenance of the relief valve will generally not re- 
quire disassembly to the extent described here. Hawever, the 
following digassembiy sequence can be used as a guide for par- 
tial disassembly. In general, disassembly is accomplished by 
item number sequence shown in Figure 5. | 


1. Thoroughly clean the valve exterior with cleaning 
solvent. 


2. Secure valve body (21) in a vise. 
3. Logsen lock nut (2). 
| 
4. Turn knob (1) counterclockwise and remove knob 
from valve dover (14). (Note: An adjusting screw replaces the 


knob on C*5 models.) 


5. Rernove parts (3) through (8). Inspect por pet (8) for 
damage to sealing surface. If poppet (8) is damaged, replace 
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with a new cover subassembly. 


6. Inspect seat (12) for nicks, scratches, and washout. If 
the seat shows evidence of damage, replace with а new cover 
subassembly. DO NOT attempt to remove seat (12) from cover 
(14). 


7. If seat (12) is in good condition, remove plug (9), seal 
(10), and spacer (11). (NOTE: Spacer (11) exists on ር*-10-**.** 
models only.) | 


8. Remove four screws (13) from cover (14), then dis- 
assemble the cover from body (21). 


9. Remove parts (15) through (18) from body (21). In- 
spect piston (18) sealing surface for heavy scratches and other 
damage. Discard seal (15). 


10. ፲፻ piston (18) is damaged, turn valve body (21) in vise 
so tank port faces up. Insert a rod (reference Figure 3) into the 
tank port against seat (19). Tap on rod end with hammer and 
remove the seat (19) from body (21). For С*-Н**-30/50 
models, insert rod against sleeve (20) and remove sleeve and 
seat at the same time. 


NOTE 
The following step refers to CG models 
only. 


11. If piston (18) is damaged, secure body (21) in vise so 
mounting surface is face up. Insert a screw through seat (19). 
See Section VI, B and Figure 4 for removal of seat (19). 


12. Remove plug (22) from body (21). Remove seal (23) 
from plug (22). 


13. Discard seals (6), (10), (15) and (23). 
D. DISASSEMBLY (C*5 MODELS) 


Except for removal of the solenoid operated directional valve, 
the disassembly sequence of a C*5 valve is essentially the same 
as a standard relief valve. 


1. Remove the four nameplate screws (a) and loosen 
nameplate (b) from directional valve cover (c). 


2. Loosen four screws (d) and remove directional valve 
(e) from valve cover (f). 


3. Discard seals (g). 


4. Disassemble the relief valve per Section) VI, C and 
follow Figure 5. 


NOTE 
This manual does not cover the repair 
and/or overhaul of solenoid operatéd 
directional valves. If the directional valye 
causes the relief valve to become inoper- 
ative,obtain the necessary parts and ser- 
vice information for directional valves 


E. INSPECTION, REPAIR AND REPLACEMENT 


NOTE 
All parts must be thoroughly cleaned and 
kept clean during inspection and аззет- 
bly). The close tolerance of the parts 
makes this requirement very important, 











NOTE 3. Inspect the piston (18) to cover (14) clearance. Insert 


Reliable operation throughout the speci- the piston into the cover and check for looseness. A close 

fied operating range is assured only if tolerance fit is mandatory for proper valve operation. If a loose 

genuine Vickers parts are used. Sophis- fit is noted, the cover is worn and must be replaced. 

ticated design processes and materials are 

used in the manufacture of our parts. 4. Inspect the piston (18) to body (21) clearance. The 

Substitutions may result in early failure. piston should have a close tolerance fit as noted in step 3. If the 
piston is loose inside the body bore, replace the body and seat 
(19). 

NOTE 
Replace all parts that do not meet the 5. Inspect piston (18) for nicks or scratches across the 
following specifications. sealing surface. Make sure the balance hole in the piston is free 


from foreign material. Remove minor scratches on piston with 
500 grit polishing paper. If the piston has heavy scratches, 
l. Inspect all screws (13) for evidence of damaged replace the piston (18), seat (19), and body (21). 
threads. If threads are damaged, replace the screws. 
6. Inspect poppet (8) and seat (12) for heavy wear or 
2. Inspect springs (7), (16), and (17) for distortion or evidence of washout. Replace both the poppet and seat if heavy 
damaged coils. Replace springs if coils are damaged. wear or washout is noted. 
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(2) Locknut (13) Screw 





EL 









(3) Retainer (14) Cover 
= ı(4) Spacer (15) Seal 
\__./(5) Plunger (16) Spring (Omitted on C*-H06-**-50 model) 
(6) Seal (17) Spring (High-vent ‘V’ models) 
(7) Spring (18) Piston 
(8) Poppet (19) Seat 
(9) Plug (20) Sleeve (High-flow *H* models) 
(10) Seal Q1) Body 
(11) Restriction Plug (22) Plug 
(10 size only) (23) Seal 





ሙራ 






г Је) 
አለስ Lr eee <> (a) Screw (4) 

(b) Name Plate 

(c) Directional Valve Cover 
(d) Screw (4) 

(e) Directional Valve 

(f) Relief Valve Cover 

(g) Seals (4) 









Figure 6. C*5 Solenoid Controlled Relief Valve 













7. ፲፻ seat (19) was removed during disassembly, make 
sure inside of y (21) is clean and free from damage, 


8. Inspect mounting surfaces on cover and бойу for 
burrs, nicks, or scratches. Remove burrs and/or scratches with 
India stone or polishing paper. Also check body and cover for 
damaged or worn threads. If threads are worn or damaged, 
replace the part. 


s will be in reverse numerical sequence as 
shown in Figure 5. Obtain new seals. Seal kits are noted on the 
parts and servicé drawings that are tabulated in Section I, B. 
Make sure all párts are clean prior to assembly. Lubricate all 
parts with a light film of clean hydraulic fluid. 


1. Secure body (21) in a vise. 


2.1 If sleeve (20) was removed during disasem- 
bly, insert the sleeve into bottom of body bore. NOTE: This 
step applies to C*-H**-30/50 models only. 


3. If seat (19) was removed, install new seat into body 
(21) as follows: 


a. Lubricate seat with petroleum jelly or grease that 
is compatible with system fluid. 


b. Position the seat square over the body bore. Place 
a rod against the seat. Hold the rod centered. Tap on| end of 
rod with hammer until seat is started into body, then drive the 
seat into the Бойу bore until it bottoms out. Inspect the body 
and seat to be sure no chips or metal shavings were developed. 


4. Install parts (18) through (15). NOTE: Spring (16) is 
used on high vent models only (‘V’ in the model code). 


A. START-U 


Start the system and sequence the unit through all positions 
while watching! for appropriate movement of actuators. Im- 
proper or erratic movement of the actuators may indicate in- 
correct assembly of the unit or presence of trapped air. 


5. Slide piston (18) back and forth within the body bore. 
Also rotate the piston 360? to make sure piston movement is 
free and without bind. 


6. Assemble cover (14) to body (21). Cross tighten four 
screws (13) evenly. Torque the screws to 14.9-20.3 Nm. 
(133-178 Ib.in.). 


7. Secure valve body in vise to a horizontal position. 
Place screwdriver or similar tool in tank port against bottom of 
piston (18). Push the piston up and down within the body. If 
the piston hangs up or binds, loosen screws (13) on cover (14) 
to a snug condition. Lightly tap around cover perimeter with a 
soft tip hammer until the piston moves freely within the body 
bore. Retighten the cover screws. 


8. Install parts (11) through (9). NOTE: Restriction plug 
(11) exists in C*-10-** models only. Torque plug (9) to 
22.6-27.1 Nm. (200-240 Ib.in.). 


9. Install parts (8) through (3). Be sure to install the same 
quantity of spacers (4) that were removed. The spacers deter- 
mine the pressure adjustment range of the valve. Make sure 
seal (6) is assembled on plunger (5). 


10. Install parts (2) and (1). Thread knob (1) in retainer 
(3) approximately five complete turns. 


NOTE 
The following step applies to C*5 solenoid 
operated relief valves only. 


11. Assemble directional valve on cover in reverse alpha- 
betical sequence as shown in Figure 6. Torque screws (d) to 5.6 
Nm. maximum (50 Ib.in.). 


Section VII - START-UP AND TEST 


B. TEST 


A test stand having regulated flow, temperature control and 
special fixtures is required to fully test the performance of the 
rebuilt unit. Because of this, only the functional test shown in 
the start-up paragraph is given. If such a test stand is available, 
test the unit to the requirements set forth in the installation 
drawings. 
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SECTION | - INTRODUCTION 


À. PURPOSE OF MANUAL 


Service information in this manual covers the 
principles of operation, installation, maintenance and 
repair of Vickers CM11 Series, -21 design Multiple 
Unit Valves. 


B. GENERAL INFORMATION 
Service parts information for these valves is con- 


tained in Parts Catalog M-1729-S, Oil recommendation 
information is shown on data sheet M-2950-S, 


dimensions are on installation drawing 303, Copies are 
available on request from your local Vickers application 
engineering office or from: Vickers, Incorporated 
1401 Crooks Road, Troy, Michigan 48408 


Table I is a complete breakdown of the model 
code covering these units, Service inquiries should 
always include the complete model numbers which 
are stamped on the valve bodies. 


TABLE I - MODEL CODE BREAKDOWN 


СМ 11 25 1 -R 25 Ve * |. 21 *** 
T 


MULTIPLE UNIT 
CONTROL VALVE 


SERIES 


VALVE BANK MODIFICATION 

NO - NO MODIFICATION 

ND - STANDARD SECTIONS - 
DUST COVERS 

NS - STANDARD SECTIONS - 
ELECTRIC SWITCH 
ACTUATORS 

ZO - NARROW BYPASS SECTIONS 
NO MODIFICATIONS 

ZD - NARROW BYPASS SECTIONS 
DUST COVERS 

28 - NARROW BYPASS SECTIONS 
ELECTRIC SWITCH 
ACTUATORS 


PORT CONNECTIONS 
1-7/8-14 UNF - 2B INLET AND 
DISCHARGE POR'TS - 
3/4-16 UNF - 2B CYLINDER 
PORTS 
2 -11/16-12 UNF - 2B INLET & 
DISCHARGE PORTS - 
1/8-14 UNF - 2B CYLINDER 
PORTS 


INLET BODY TYPE 

F - CARRYOVER PORT - NO 
RELIEF VALVE 

፳ - STANDARD - RELIEF VALVE 
(PARTIAL FLOW BYPASS) 

K - STANDARD - RELIEF VALVE 
(FULL FLOW BYPASS) 

J - STANDARD - RELIEF VALVE 
(PARTIAL FLOW BYPASS) 


SYSTEM RELIEF VALVE SETTING - PSI 
05 - 800 PSI 12 - 1250 PSI 20 - 2000 PSI 
07 - 750 PSI 15 - 1500 PSI 22 - 2250 PSI 
10 - 1000 PSI 17 - 1750 PSI 25 - 2500 PSI 





SPECIAL FEATURE 


DESIGN 


OUTLET BODY TYPE 

L -STANDARD 

E - CARRYOVER PORT 

51 - E SECTION WITH 
ADDITIONAL OUTLET PORT 


SPOOL MODIFICATION 
(OMIT IF NOT REQUIRED) 
1-DETENT FOR ANY SPOOL 
2 - LIGHT CENTERING SPRING 
" - HALF LOAD CENTERING SPRING 


SPOOL TYPE 
A6 - COUNTERBALANCE 
В > MOTOR 
С - FLOAT 
D -DOUBLE ACTING 
D3 - DUAL FUNCTION 
D4 - SPECIAL METERING 
D5 - COMBINED & B SPOOL FUNCTIONS 
T -SINGLE ACTING 
W3 - SAFETY INTERLOCK 


ADJUSTABLE SYSTEM 
RELIEF VALVE SETTING - PSI 
(OMIT IF NOT REQUIRED) 
V05 - 500 PSI V12 - 1250 PSI ሃ20 - 2000 PSI 
УОП - 150 PSI V15 - 1500 PSI V22 - 2250 PSI 
V10 - 1000 PSI V17 -1750 PSI У25 - 2500 PSI 





SECTION ዘ - DESCRIPTION 


A. GENERAL 


The СМИ -21 Series Valves are made up of 
directional control valve sections mounted in banks 
and connetted internally to common pressure and 
tank return passages. A valve bank usually consists 
of an inlet|and operating (R*, K* or F*), a humber of 
operating |sections (*} and an operating and outlet 





section (*L or *E). Each operating section contains 
a sliding pool (for example А, B, С, Т) Dor W 
spool), valve banks where only one joperating 


section is required, an R* section is used with an L 
or E tank plate section. 


| 


B. ASSEMBLY AND CONSTRUCTION 


Figuré 1 is a cross-sectional view showing the 
construction and assembly of a three-section valve. 
Each section contains a sliding spool with|centering 
springs and a check valve. The inlet sedtion also 
contains a relief valve assembly. 


Herc n between the bodies connect each sec- 
tion to common inlet and tank ports. Seal rings 


CAUTION 
HEX HEAD MUST FACE OUT 
OF VALVE TOWARD SPRING 
AND PLUG. 





INLET BODY 














between the sections seal the connecting, passages. 
Sections are held together by studs and nuts. 


C. OPTIONAL FEATURES 


1. Micro-switch attachment - СМ11%8 models 
are equipped with a switch mounting bracket and a 
cam extension on the spool to actuate a micro-switch 
when the spool is shifted (see SectionIV, paragraph F). 


2. Spool detents - A spool detent assembly 
consists of a special end cap with a spring loaded 
plunger and а spool extension. The plunger engages 
in grooves in the spool extension to hold the spool in 
the desired position. 


D. MOUNTING 


СМИ Series -21 design valves are mounted with 
lugs cast into the inlet and outlet sections. 


E. APPLICATION 


Vickers application engineering personnel should 
be consulted for valve ratings and applications, 





CENTER BODY 





Figure 1 





SECTION Ill - PRINCIPLES OF OPERATION 


A. GENERAL 


Figure 2 is a schematic illustration of a three 
section valve, showing the inlet and outlet ports and 
the by-pass, pressure and tank passages. The pres- 
sure passage is used to carry fluid to the cylinder 
ports when the spools are shifted. The by-pass 
passage permits flow directly to the outlet when the 
spools are not being operated. The tank passage also 
carries fluid to the outlet; either return flow from 
the cylinder ports or fluid diverted past the flow 
control and relief valve. 


The spools are shown in the centered or neutral 
position. Under these conditions, fluid in the pres- 
sure passage is blocked from the cylinder ports by 
the spool lands. Flow through the valve is through 
the by-pass and tank passages to the outlet. 


B. OPERATING SECTIONS 


1. Inlet Sections - The СМ11-21 Series valve 
bank may be obtained with operating, R*, F*, or K*, 
inlet sections. These sections are available with the 
spools listed in Table I. 


These sections are individually described 
below. 


(a) R* Section - The R* section is equipped 
with an integral relief valve for overload protection. 
It is built to accept a check valve to prevent return 
flow through the valve. 


The integral relief valve, with an ori- 
fice plug, also acts as a partial flow control valve. 
This feature lowers the pressure drop between the 
inlet and outlet ports. (866 paragraph 4 ior relief 
valve and flow control operation. ) 


The relief valve cracking pressure is 
pre-setat the factory. The pre-set cracking pres- 
sures range up to 2500 psi maximum. (See Table I 
Model Code for pressure settings.) 


(b) F* Section - The F* section has two 
pressure connections, One connection is made to the 
pump source and the second connection is made with 
& preceding valve assembly to accept the by-pass 
flow for tandem operation. 


The F* section like the R* section is 
built to accept a check valve to prevent return flow 
when this feature is required. However, F* sections 
do not employ relief valve or partial flow by-pass. 





CONTROL VALVE 
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BY-PASS 
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Figure Z 


(c) K* Section - The K* section is essen- 
tially the same as the R* section except it has a full 
by-pass feature. 


2. Outlet Sections 


(a) *L Section - When two or more spools 
are required in a valve bank, the last section will be 
ап *L section, The "*" denotes the spool type. This 
section contains the exhaust oil port and also is built 
to accept a check valve to prevent back flow when 
this feature is required. 


(b) *E Section - This section is used for 
iandem operation by providing an outlet connection 
through which the by-pass feature for pump unloading 
is extended on to a subsequent valve bank, It is used 
in conjunction with an "F*" type inlet section in the 
next valve bank. Like the *L section it contains an 
operating spool and is built to accept a check valve to 
prevent back flow when this feature is required. 


3. Spool Operation 


Six standard spool designs are available 
(A, B, C, D, T and W). Any combination of spools 
may be used with a valve bank to perform a variety 
of operations. All operating spools are equipped with 
centering springs which return the spools to neutral. 


For convenience, 0.5. A. S.I. symbols are 
shown with the following descriptions of each spool. 





(а) "D" Double Acting Spool - "D" 
spools are used for applications where 
pump flow must be directed to either end 
of a cylinder, depending on the direction 
of movement required. The end of the 
cylinder not under pressure has its re- 
turn flow directed to reservoir via inter- 
nal coring of the valve sections. See 
Figure 3 for spool position versus flow. 








P 





ል 


(b) "A" Double-Acting Spool - 
The''A" spoolisa double-acting spool with 
variable orifices. An internal, spool is 
used to provide this variable restriction. 
So long as there is a positive inlet pres- 
sure, the orifice is large, permitting 
unrestricted return flow. Decreased inlet 
pressure permits the spool to shift, de- 
creasing the orifice size. 


ВЕ TO "В" — "A"&"B" BLOCKED PRESSURE TO "А" 
BY-PASS OPEN "В" TO TANK 
BY-PARS BLOCKED 


(c) "A3"and''A4" Spools - These 
are double-acting spools with fixed ori- 
fices to restrict flow to the reservoir 
from either cylinder port (see Figure 4). 
This prevents losing control of the load. 
Operation is otherwise the same as the "D" 
spool, See sub-paragraph (a) above. 





P 


"ለ" TO T. B" TO TANE 


EE TO "A" 
Li 
BY-PASS BLOCKED BY-PASS BLOCKED 





(d) "B"-Motor Spool - "В" spools 
are used when flow is directed to the ор- 
eration of a hydraulic motor instead of a 
cylinder. These spools are double acting 
in character so that the motor may be 
rotated in either direction. The cylinder 
ports are left partially open in the neutral 
position to allow free flow of oil between 
the motor and reservoir. Check valves 
are not used in "B" spools. See Figure 5 
for spool positionva. flow characteristics. 








P 
: 
PRESSURE TO "B" "A" & "В" TO TANK PRESSURE TO "A" 
"A" TO NK BY-PASS OPEN "В" TO TANK 
BY-P. BLOCKED BY-PASS BLOCKED 
Figure 5 "В" MOTOR SPODL A| B 


(e) "C" Float Spool-"C" spools 
are double acting with an additional float 
position. The spool is retained in the 
float position by a detent, and it is spring 
centered to neutral from the "іп" and 
"out" positions. Both cylinder ports are 
open to the reservoir in the float position 
to permit free flow of oil in either direc- 
tion. See Figure 6 for spool position 
versus flow. 


P 


(f) "T" Single Acting Spool - "ТР" 
spools direct ፲፲0% to one end of an oper- 
ating cylinder oniy as in the example of 
the lift mechanism on a fork-type truck. 
Return flow is from the same end of op- 
erating cylinder and relies on gravity or 
mechanical means. Flow is controlled to 
and from port B, Port A is plugged. See 
Figure 7 for spool position versus flow. 





(в) "W" Single Acting Spool - The 
"W" spool is a single-acting spool which 


operates the reverse of the "Т" spool 
explained above. Flow is controlled to 
and from port A, and port B is plugged. 
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"B" BLOCKED 
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BY-PASS OPEN 
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"А" & "B" BLOCKED "В" TO TANK 
"nA" BLOCKED 
BY-PASS OPEN 


"A" & "B" BLOCKED PRESSURE TO "A" 


"B" BLOCKED 
BY-PASS BLOCKED 





Figure 8 "W" SINGLE ACTING SPOOL 





4. Flqw Control and Relief Valve 


Earlier design valves were equipped with 
simple relief valves in the inlet sections. The partial 
flow by-pasé system in the CM11-21 valve makes use 
of a compound type flow control and relief valve 
arrangement. 





ву sensing the pressure drop across ап 
orifice at the entrance to the by-pass, the valve acts 
as a flow control to limit flow through the by-pass to 
approximately seven gallons per minute, The balance 
of the pump delivery is diverted through the reser- 
voir passage. This arrangement greatly reduces 
pressure drop through the valve in the neutral posi- 
tion. 


When a spool is shifted to operate à portion 
of a machine, the flow control is inoperative and full 
pump volume is available to the system. "The control 
valve then|functions as an overload relief valve. 
System pressure is limited to a prescribed maximum 
by the action of this valve. Inlet body e "Е" 
(Table D, iB not equipped with a relief valve. Full 
pump volume is available to the system at times. 


(ау Flow Control- Figure 2 shows the valve 
operation in neutral with flow in excess of seyen gpm. 
Flow across the by-pass orifice results in a pressure 
drop. The decreased pressure is sensed at the 
spring end of the valve sub-assembly through a sens- 
ing orifice. The slightly higher pressure at the other 
end of the valve permits it to shift down, diverting 
excess flow|to the reservoir passage. With flow less 
than seven gpm, there would be negligible pressure 
drop acros$ the by-pass orifice. Then thd control 


valve would| be held closed by the large spring and all 
flow would be through the by-pass passage. 
(b) Relief Valve - Operation of the relief 


valve feature is shown In Figure 9. When an operating 
spool ів shifted, fluid is ported into the system and the 
by-pass is Шоскеа. 


| Figure 9A shows operation at less than 
the relief Valve setting. There is no flow bver the 
by-pass orifice, so full system pressure is sensed at 
the spring end of the control valve, as well as the 


opposite e The valve is thus hydraulically bal- 
anced and thé large spring holds the relief valve spool 
closed. 


Maximum pressure is determined by 
the setting of the small spring inside the control 
valve assembly. When system pressure] is high 
enough to dvercome this heavy spring, the poppet is 
forced off T: seat. (See Figure 9B.) Fluid imme- 
diately flows past the poppet to the tank passage. 
This flow creates a pressure drop across thé sensing 
orifice and|the control valve is no longer hydraulic- 
ally balanced. When pressure drop across the sens- 
ing orifice|is great enough to overcome force of the 
large spring, the valve spool shifts, permitting flow to 
the tank pagsage. 

5. Check Valves - Timing of the valve spools 
is such that one cylinder port openg to pressure and 
the other Ио! opens to reservoir before the by-pass 
passage is|completely blocked. To prevent return 
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Figure 9 


flow from a cylinder port from passing into the pres- 
Sure passage and escaping through the partially 
closed by-pass, check valves are provided in each 
operating section except sections with "B" spool. 
The check valves prevent the load from dropping. 


6. Detent - The spool detent consists of a 
special end cap with a spring loaded plunger. The 
plunger engages in a groove in the spool extension 
and holds the spool in the desired position. 


7. Tandem Operation - Tandem operation per- 
mits operation of two banks of valves from the same 
pumping source. An internal plug in the outlet sec- 
tion of the first bank (Figure 10) separates the 
by-pass passage from the tank passage. Cylin- 
der exhaust oil is returned to tank via the alternate 
discharge port, and by-pass oil is directed out the 
primary discharge port to the by-pass port of the 
bank. 


In Figure 10, either bank can be operated 
separately or both simultaneously. This is possible 
because of the tandem by-pass connection from the 
inlet connéction of the first bank to the F inlet con- 
nection of the second bank, lf neither bank is oper- 
ating, part of the fluid flows through both by-pass 
passages directly to reservoir. The balance is 
diverted through the tank passage of the first section 
as shown in Figure 2. 
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SINGLE ACTING 

D, A3,7A4 SPOOLS 
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SWITCH IS ACTUATED WHEN SPOOL IS SHIFTED IN DIRECTION INDICATED BY ARROWS 





Figure 11 


In some cases, it is desirable to have tan- 8. Electric Switch Section - Provision is made 


dem valves connected in series where the second 
bank is dependent upon the operation of the first bank. 
The first bank has control priority because the 
tandem by-pass connection is not used. The cylinder 
by-pass oil of the first bank is directed out oí pri- 
mary discharge port to the inlet port of the second 
bank, Use a "K" inlet section in the first bank if full 
flow is desired to the second bank. Otherwise re- 
duced flow will be encountered. 


to actuate a switch to start the hydraulic power 
source on electric powered machines only when it is 
needed. For "Т" spool operation, the "А" port must 
be plugged. "W" spool operation requires that port 
"В" be plugged. 


All D, T or W electric limit switch models 
are supplied with "D" spools only. "Т" or "W" spool 
operation is accomplished by mounting the switch or 
rotating the spool extension as shown in Figure 11. 


T 


9. Narrow By-Pass Sections - Narrow by-pass 
sections ve narrower by-pass grooves in the 
spools. These provide better metering for low vol- 
ume applications. 


C. NON-QPERATING SECTIONS 


The CMil-21 valve non-operating sections are 
the "E" and "L" outlet sections. These sections do 
not have operating spools. The functions| of these 
sections as follows: 


1. "E" Outlet Section - The "E" type section 
provides ah outlet section by which the by-pass fea- 
ture for pump unloading is extended to a subsequent 
valve бы: adan operation). It is generally used 


in conjunction with the "F! type inlet section on the 
subsequent valve bank assembly. This "Е" type 
section is only used with one-spool banks. 


2. "L" Outlet Section - The "L" type section is 
basically the same section as the "E" section except 
it provides only one connection for exhaust oil and is 
used as the last section on a single-spool bank where 
tandem operation is not required. 


NOTE 


it should be noted that the pressure drop 
across the valve, when used in series opera- 
tion, will be the sum of the pressure drops 
for each section. 


SECTION IV - INSTALLATION AND OPERATING INSTRUCTIONS 


A. INSTALLATION DRAWINGS 


Installätiondrawing 303 should be consulted for 
installation dimensions. 


B. MOUNTING 


These valves can be mounted in any | position. 
Enough clehrance must be left to provide access to 
the port ednnections and to permit actuating the con- 
trol mechanism. The valves should be; securely 
bolted to the mounting surface. 


NOTE 
Valves |should be mounted on a relatively flat 


surface| to prevent possible distortion pf the 
valve bodies. 





C. PORT CONNECTIONS 


Except for the alternate discharge port, all con- 
nections are compatible with standard SAE fittings 
and "О" seals. It is only necessary to tighten 
fittings so that there is a firm metal-to-metal con- 
tact. 


D. RELIEF VALVE 


valve sub-assemblies in the inlet section 
are preset|and tested by Vickers for given pressure 
settings. (Selection of the relief valve setting is 
based on the work requirements of the system. Ifa 
different relief valve setting is required, the valve 
sub- bly should be replaced. 


Relief 





E. TANDEM INSTALLATION 


1. Part connections for tandem serics opera- 
tion are shown in Figure 10. 

2. m: outlet section of the first bank must be 
an "Е" sedtion which is equipped with a |plug (see 
Figure i0) to block the primary discharge port from 
the reservoir. The alternate discharge port must be 
connected tb the reservoir. 





NOTE 


Slight leakage past the internal plug 18 per- 
missible. The plug should not be tightened 
excessively, as there is the danger of dis- 
torting the body and causing the spool to bind, 


F. MICRO-SWITCH AND CAM INSTALLATION 


1. Figure 11 illustrates the correct mounting 
positions for the miero-switch, bracket and cam. 


2. To convert a standard section to an electric 
switch section, the end cap screws must be removed 
to attach the bracket. The cam must be pressed into 
the spool at the correct angle with the flats on the 
spool end as shown in Figure 11. Secure cam in 
spool with a good grade of epoxy adhesive. 


CAUTION 


Use caution while inserting cam into spool to 
avoid damaging nylon cam. 


G. HYDRAULIC TUBING 


1. The number of bends in tubing must be kept 
to a minimum to prevent excessive turbulence and 
friction of oil flow. 


2. Tubing must not be bent too sharply. The 
minimum radius for bends is three times the inside 
diameter of the tube. 


8. То minimize flow resistance and the possi- 
bility of leakage, only as many fittings and connec- 
tions as are necessary for proper installation should 
be used, 


4 Al tubing must be thoroughly cleaned before 
installation to remove dirt, rust and scale. Recom- 
mended methods of cleaning are sand blasting, wire 


brushing and pickling. 








NOTE 


For instructions on pickling, refer to Vickers 
Instruction Sheet M-9600, 


(p H. HYDRAULIC FLUID RECOMMENDATIONS 
sistance of a reputable supplier. 


GENERAL Refer to Vickers oil recommendations for mobile 
hydraulic systems, data sheet M -2950-8. 
The oil in a hydraulic system serves as the power 


transmission medium. It is also the system's lubri- Where special considerations indicate a need to de- 
cant and coolant. Selection of the proper oilis a re- part from the recommended oils or operating condi- 
quirement for satisfactory system performance and 110በ8, see your Vickers sales representative, 


life. Oil must be selected with care and with the as- 


SECTION V - SERVICE, INSPECTION AND MAINTENANCE 


A. SERVICE TOOLS B. INSPECTION 
No special tools are required to service Vickers Periodic inspection of spool operation, oil con- 
CM11-21 series, multiple unit valves. dition and pressure connections saves time-consum- 


TABLE III- TROUBLE, CAUSE AND REMEDY CHART 


TROUBLE PROBABLE CAUSE REMEDY 


Oil leaks at either end of spool. | Defective "О" rings in valve body. | Replace "О" rings, 
Spring-centered spools do not re- | Broken springs. Heplace springs. 


turn to neutral, Bent spool. Replace with new section of same 
size and type. 


Detent type spools will not stay in 
hydraulic system. stuck in base and/or worn. 


Dirt or foreign particles lodged | Disassemble, clean and reassem- 
between relief valve control pop- 





































pet and seat. 


Valve hody cracked inside. Replace valve section. 
Spool not moved to full stroke. | Check travel. 


Small particle of dirt plugging | Remove relief valve and check hole. 
orifice in relief valve sub-assem- | If blocked, clear hole. 
bly. 















No relief valve action (high pres- 
sure). 






Relief valve sub-assembly installed | Install properly. 
backwards. 


Oil bypassing between spool and | Replace valve. 
body. 


Oil bypassing piston in cylinder. | Repair or replace cylinder. 
Spool not centered. Refer to above spool remedies. 


Dirt or foreign particles lodged | Disassemble, clean and reassem- 
between check valve ball and seat. | ble. 


Scored or sticking check valve. | Replace poppet. 







Load will not hold. 










Load drops when spool is moved 
from neutral to a power position. 







ing breakdowns and unnecessary parts replacement. 


1. All hydraulic connections must be tight, 
Loose e, ተቸ not only allow leakage, |but also 
permit air to be drawn into the system, resulting in 
noisy and exratic operation. 


2. Spcols should return to neutral automatically 
when the control is released. The standard centering 
spring force is approximately 28 pounds |with the 
spool in thd neutral position, and approximately 56 
pounds зк spool in the shifted position.| If more 
force is ndcessary, the spool may be binding or 
control linkage may be faulty. 


3. System filters and reservoir should be 
checked perlodically for foreign particles. exces- 
sive contamination is found, the system should be 
drained, The reservoir must be cleaned thoroughly 
before refilling. 


C. ADDING FLUID TO THE SYSTEM 


should be pumped through a 25 micron filter) If such 
a filter is not available, or practical to use in the 
field, a funnel with a fine wire screen (200 mesh or 
better) can be used. 


When hydraulic fluid is added to the re it 


It ts important that oil be clean and free of all 
substance which will cause improper operation and 
excessive wear of the pump or other hydraulic units 
in the system. Be sure to purge all air from the 
system. 


D. LUBRICATION 
Internal lubrication is provided by system oil. 
E. REPLACEMENT PARTS 


Only genuine parts manufactured or sold by 
Vickers should be used as replacement parts for 
these valves. Only Vickers knows the true quality 
level required of each part. These are listed in the 
applicable parts catalogs, copies of which are avail- 
able on request. 


F. TROUBLESHOOTING 


Table III lists the difficulties which may be ex- 
perienced with the unit and hydraulic system. It 
indicates the cause and remedy for each of the 
troubles listed. It should always be remembered 
that pressure and delivery are factors which are 
usually dependent upon each other. Adequate pres- 
sure gage equipment and a thorough understanding of 
the operation of the complete hydraulic system are 
essential to diagnose improper operation, 


SECTION УІ - OVERHAUL 


A. GENERAL 


During | disassembly, particular attention should 
be given to identification of parts for reassembly. 
Spools are Belectively fitted to valve bodies and must 
be returned to the same bodies from which they were 
removed. Valve sections must be reassembled in 
the same order. 


Figure 12 is an exploded view showi the 
proper relátionship for reassembly. Beforence is 
made to these figures in the procedurés which 
follow. 


B. DISASSEMBLY 


1. Controls - Be sure the unit is not 
to pressure. Disconnect and cap all lines |and dis- 
connect li e to the spool. If hand levers are 
used, remove the "E" washers which retain the 
fulcrum rod and remove the rod, levers and pivot 
pins. 


jected 





2. Atta ching Parts - Remove the four|tie studs 
and nuts and separate the valve sections. Be careful 
not to destrpy or lose spacers. | 


Caps - On CM11-21 model 
witch from the bracket. Re 


remove 
ove the 





and remove the spring and piston. Remove the "О" 
ring from the cap. 


4. Operating Spool - Slide the spool out of its 
bore and remove the "O" rings from the groove in 
the spool and from the valve body around the spool 
bore. Do not remove the centering spring, retainers 
or the spool extension unless it is necessary to 
replace them. 


5. Check Valve - Grip the stem of the check 
valve plug with pliers and pull it out of| the valve 
body. Remove the "O" ring and back-up ring. Re- 
move the spring and ball from the valve body. 


6. Relief Valve Sub-Assy - Screw out the plug 
which retains the relief valve and remove the "O" 
ring from the plug. Remove the spring and the relief 
valve sub-assembly. In F* sections, remove the 
solid plug. 


7. Valve Body - Remove the plug and "O" ring 
from the blocked cylinder port on models with a 
single acting spool. If the alternate discharge port 
is plugged, it is not necessary to remove the plug 
unless the body is to be replaced. On ጅ* bodies, 
remove the fitting, "O" rings and back-up ring. 


C. CLEANING, INSPECTION AND REPAIR 


1. Discard all old seals. Wash all parts ina 














clean mineral oil solvent and place them on a clean 
surface for inspection, 


2. Carefully remove burrs by light stoning or 


lapping. Be certain there is no paint or burring on 
mating surfaces of valve bodies. 


3. Inspect the valve spools and bores for burrs 
and scoring. If scoring is not deep enough to cause 
objectionable leakage, the surfaces can be stoned or 
polished with crocus cloth. If scoring is excessive, 
the valve body and spool must be replaced. Check 
the valve spool for freedom of movement in the bore. 


4. Check the relief valve for smooth movement 
in its bore. The valve should move from its own 
weight. 


D. ASSEMBLY (Figure 12) 


NOTE 


Coat all parts with clean hydraulic oil to 
facilitate assembly and provide initial lubri- 
cation. Petroleum jelly can be used to hold 
seal rings in place on assembly. 


1. Valve Body - On models with single-acting 
spool, install the "О" ring on the port plug and plug 
the appropriate cylinder port.  Tighten the plug 
securely, but DO NOT over tighten. On F* models, 
install the back-up ring and then the "О" rings on the 
fitting. Tighten the fitting securely, but DO NOT 
over tighten. 


CAUTION 

Hex head of relief valve must face outside ot 

unit. 

2. Relief Valve - Install the "O" ring on the 
relief valve plug. Place the relief valve assembly 
initsbore, HEX NUT END UP. Installthe spring and 
plug and tighten the plug securely but DO NOT' over 
tighten. 


3. Check Valve - Install a new back-up ring and 


"О" ring on the check valve plug with the "О" ring 
toward the spring and ball. Place the bali and spring 
іп the body and install the plug. Be sure the hole іп 
the plug lines up with the stud hole in the body. 
Check valves are not used in "В" spool sections. 


4. Operating Spool - If the centering spring 


was removed, install the spring and retainers on the 
spool. Place the "O" ring in the groove around the 
spool bore and install the "О" ring on the spool. 
Install the spool in the bore. On electric switch 
models, be certain the cam extension is in the cor- 
rect position. 


5. End Cap - Install the "O" ring in the end cap 
groove and install the cap, switch bracket (if used) 
and attaching screws. Torque the screws securely. 
On models with detents, grease all the detent parts. 
Install the end cap and check for proper spool exten- 
sion alignment. Install the piston, spring and plug. 
Be sure to screw the plug in all the way. 


6. Assembly of Unit 


CAUTION 


Make sure all mating surfaces of valve bodies 
are free of burrs and paint, 


Install seal rings and the seal ring retainer 
in the grooves in the body of each inlet and center 
section. Use petroleum jelly to hold the seals in 
place. Carefully place the sections together in the 
same order in which they were removed. Coat the 
stud threads with "Loctite" or similar sealant and 
install the studs. Tighten the nuts to 17 pounds foot 
torque. If levers are used, install pins in each spool 
and assemble the levers, fulcrum rod and "E" 
washers. 


SECTION VII - TESTING 


Vickers, Incorporated application engineering per- 
sonnelshould be consulted for recommendations on test 
stand circuit requirements and construction. If test 


equipment is available, valves should be tested at the 
recommended flow and pressure shown on installation 
drawing 303. 


11 


12 


| CAUTION 
HEX HEAD OF RELIEF VALVE 
MUST FACE OUTSIDE OF UNIT 


s? X 
BRACKET 
ш SCREW 


EXTENSIO 


Figure 12 


"p OUTLET 
SECTION 
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ንን ኔን 1401 Crooks Road Revised 5-1-87 M-1729-S 
Troy, Michigan 48084 


CONTROL | RELIEF 
VALVE S/a | SETTING], MODEL 


233018 500 PSI | CM11* *-R05*-2 







FITTING | PORT CONNECTION 
254968. CM11**1-F*.21 


መጭ 
g- 186580 PLUG ^ 
45154129 "О" RING 715 
4132219 СО (SERVICED IN SEAL KIT) 
„— 258272 PLUG 


259871 SPRING 266200 
3000 PSI[CM11**-R30*—21 




























4154131 
to" RIN 






186580 






"R" INLET SECTION 


BODY AND SPOOL NOT 
AVAILABLE SEPARATELY: 
ORDER VALVE SECTION 
BY MODEL NUMBER. 
'C" WASHER 
2 REQ'D) 


222 
229999 EXTENSION 








CENTER SECTIONS 
















A226181 SEAL 


CM1]***-21 
(Without Detent) 4223493 SEAL 


CM11***-*1-21 
Detent) 262715 


CM1 E] 
(Light Spring) 262715 







J 4223489 SEAL = 

Theke i A237736 RETAINER р 
የ2 ad SiS 262715 | De 
^680702 SEAL E 

4197000 "O" RING z 


> 
235416 PLUG -ያ 


235145 SPRING ቴ 
235415 PISTON -1 


223898 CAP 4. 


211465 SCREW (2 REQ'D) 
TORQUE 8-10 Ib. ft. 


223897 SPOOL EXTENSION 










DETENT USED 
ON MODELS 


4284155 SLEEVE 
| ኒን 
A 
> СМ11**#-*1-21 


к ORDER 923139 
BERATER DETENT KIT 
684782 DUST COVER 


1031 SCREW (2 REQ'D) 
TORQUE 8 - 10 lb. ft. 


-—— — —— ==, 







AINCLUDED IN DUST 
COVER KIT 92029: 















FULCRUM 
ROD 





OVERALL 


245491 1.766" |СМ11-Н1- 





| 245491 | 
| 245500 | 


245500 








CM11NO*-R* *V** Option 


387802 SCREW 
AX-12123 NUT 
266061 WASHER 
175766 SPRING 
387804 POPPET 













NS (ТАУ) ONLY 


31 SEAL 
86669 BACK-UP RING 


7076 PLUG (USE 
ON СМ11%%-Е-21 
& CMII**-*E-21) 


175447 LEVER 
Adjust 387802 screw to specified relief 





setting (V^*) and tighten AX-12123 jam 
D 248959 PIN nut. አ”ን value must be 250 PSI below 
ا“‎ (R**) value. 
FULCRUM ROD 


>D (SEE TABLE) 
245482 E-WASHER 
6 (2 REQ'D) 


307198 SHIM 
(4 REQ'D BETWEEN 
EACH SECTION) 


СМ11%%%-1,-21 
ORDER BY MODEL 
NUMBER 








AINCLUDED IN 
920278 SEAL KIT 
F3 EQUIVALENT 
SEAL KIT 923093 


SC STUD |OVERALL| МОТ OPERATING 
(4 REQ'D)(4 REQ'D) LENGTH | TORQUE) MODEL | SECTIONS 


EN 1454 |CM11-P1-20 | | 1 | 
(4 REQ'DYCM11-P2-20 | 2 | 
| 7.38" | — 3 -] 









223159 | 16.38" 


7.38" 3 
3223388 SPRING СМ11-Р4-20 | 4 | 
1154 
SENDE RING 223156 | 11.88" [6 REQ'p|CM1I-P6-20 | 6 | 
271722 BACK-UP RING 

| 223159 | 

| 223160 | 


223160 














ceM 


MODEL CODE BREAKDOWN 


* yr eke ж ** 21 


[x] [2] [8 [4] [51] [s | Ro] [11] 
| 6] System Relief Valve Setting - PSI 


| 1 | Multiple Unit a Valve 


| 2 | Series 


| 
Valve Bank Modification 


NO - No Modification 
ND - Standard Sections - 
Dust Covers 
NS - Standard Sections - 
Electrical Switch 
ልር1ህ816የ5 
ZO - Narrow Bypass Sections 
- No Modification 
ZD - Narrow Bypass Sections 
- Dust |Covers 
ZS - Narrow Bypass Sections 
- Electrical Switch 
Actuators 


| 4 | Port Connections 


1፦ 7/8-14 UNF - 25 
Inlet & Discharge 
orts - 
3/4-16 UNF - 28 
linder Ports 

2 - 1 1/16-14 UNF - 28 
Inlet & Discharge 
orts ፦ 
718-14 UNF - 2B 
Cylinder Ports 


| 5 | Inlet Bed Type 


| F- Carryover Port - 
No Relief Valve 

| R - Standard - Relief Valve 
| (Partial Flow Bypass) 
K — Standard - Relief Valve 

| (Full Flow Bypass) 
J - Standard - Religf Valve 

(Partial Flow Bypass) 











For satisfactory service life of these components, use full flow filtration to provida fluid which 
meets ISO cleanliness code 18/15 or cleaner. 


filler series are recommended. 


| 


= 17 - 1750 PSI 

O 760530 20 - 2000 PSI 
10 - 1000 PSI SC. 22°ШБЫ 
12 - 1250 PSI 25 - 2500 PSI 
15 - 1500 PSI 27 - 2750 PSI 
30 - 3000 PSI 


Adjustable System 


Relief Valve Setting - PSI 
[7] (Omit if not required) 


V05 - 500 PSI V17 - 1750 PSI 
V07 - 750 PSI V20 - 2000 PSI 
V10 - 1000 PSI V22 - 2250 PSI 
V12 - 1250 PSI V25 - 2500 PS! 
V15 - 1500 PSI 


[5] Spool Type 


АБ - Counterbalance 
B - Motor 
C - Float 
D - Double Acting 
D3 - Dual Function 
D4 - Special Metering 
D5 - Combined & 

B Spool Functions 
T - Single Acting 
W3 - Safety Interlock 


Spool Modification 
[°] (Omit if not required) 
1 - Detent For Any Spool 


2 - Light Centering Spring 
7 - Half Load Centering Spring 


[10] Outlet Body Type 


L - Standard 

E - Carryover Port 

E1 - E Section with 
Additional Outlet Port 


| 1 1 | Design 


Selections from Vickers OFP, OFR and OFRS 


Litho in U. S. A. 
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CTS-225 


ИКЕН, йы 


-LABORATORY WORK SHEET- 
0 СМ11, CM2, CM3 SERIES MULTIPLE UNIT VALVES 
Name 
I. PRELIMINARY OBSERVATION 


A. Model number: 





II. DISASSEMBLY 


NOTE: During disassembly, particular attention should be given 
to identification of parts for reassembly.  Spools are 
selectively fitted to valve bodies, and must be returned 
to the same bodies from which they were removed. Valve 
sections must be reassembled in the same order. 


A. ፲፻ hand levers are used, remove the "E" rings, levers, fulcrum 
rod, and links. 


B. Remove the tie rod stud nuts and separate the valve sections. 


1. Check condition of "O" rings: 
Good Worn Damaged 


2. What is the purpose of the shims between each valve 
ግ section? 








C. If end caps have detent assemblies, remove detent plugs, springs 
and detent pistons. 


l. Remove two screws from end cap and remove end cap. 
D. Slide spool out of bore from cap end. 


i. Remove "O" rings from valve body and note condition: 
Good Worn Damaged 


2. Examine spring centering mechanism on end of spool. 
O.K. Replace 


3. Place spool in lab cutaway valve section and note flow 


paths in center and shifted positions. Does spool agree 
with letter code in model number? 


If a "T" spool, is proper cylinder port plugged? 
E. Check valve removal. 


1. Grip stem of check valve plug with pliers and pull it 


from valve body. Check condition of "O" ring and back- 
DB up ring: 
Good Worn Damaged 


2. Remove spring and poppet for examination. 


85 


CTS-225 
2 of 2 
F. Relief valve sub-assembly removal. С 


1. Remove relief valve retaining plug. Examine "O" ring: 
Good | Worn Damaged 


2. Remove spring and relief valve subassembly, or solid 
plug if "F" section. What pressure setting is 
indicated| in model number? none [ገ 


G. Optional anti-cavitation check valve and cylinder port 
relief valves (omit if not applicable.) 


l. Remove and examine. 
III. CHECK DISASSEMBLY ad INSTRUCTOR 


ТУ. REASSEMBLY ° 
А. Reassemble valve. 


B. List missing parts: 


V. SHOW THE GRAPHIC REPRESENTATION OF THE VALVE IN SYMBOL FORM: 





VI. CHECK WITH INSTRUCTOR 
| 





መመ” Service Parts 
" Information 


Multiple CMe Series -30 Design 
Unit 
Valves 








Vickers, Incorporated 1401 Crooks Road Revised 11-1-86 M-2403-S 


Troy, Michigan 48084 





"C" SPOOL 
FLOAT DETENT 














235416 PLUG (2 REQ'D.) ® 
238085 SPRING (2 REQ'D. } 1248 ScREW— 7” 5 
|— 235415 PISTON (2 НЕОЛ.) ደቁ) ©) 2067" 
252509 САР 257196 САР Cx © 
237824 SNAP RING 1050 SCREW |7 
252523 WASHER ж1053 SCREW ж 242079 GUIDE 
„249636 Erg epa 206086 RETAINER— 






E e on 


6 2 ВЕСТ) 
| | J BODY AND SPOO 
T SCREW 4242076 RETAINER ERA. AVAILABLE SEP 


206772 SPRING 


ል 199815 ''ዕ" RING 
252515 DETENT (1 REQ'D BETWEEN EACH SECTION) 
E 


ል 170441 "O" RING 
(4 НЕО О BETWEEN EACH SECTION) 






1250 SCREW 
(2 REQ'D.) 





| | 
307197 SHIM 


(4 REQ'D BETWEEN 
EACH SECTION) 





262711 "E" RING 


(2 REQ'D) 
OUTLET SECTION 


ም a | 
ከጌ а ы И. 
N | 851. E 


CENTER SECTIC 





(2 REQ'D) 





261768 LEVER 
SUB-ASSEMBLY 






| 262724 | 9.726 | 4 |  |CM2-H4-30 
| 262725 111.986 | 5 |  ]CM2-H5-30 | 
| 262128 [14.245 | 6 |  jCM2-H6-30 
| 202728 [18.765 | 8 |  jCM2-H8-30 
| 262129 [21.026 | 9 |  |CM2-H9-30 
| 262130 [23.288 | 10 | (СМ2-Н10-30 












213693 CM: 













CONTROL | RELIEF 


MODEL 
VALVE | SETTING 
SUB-ASSY PSI DESIGNATION 


| 3190693 | 500 | CM2NO*-*05*-30 
[ 319606 | 1250 | CM2NO*-*12*-30| 

| 1500 | CM2NO*-*15*-30 | 
| 319699 | 2000 | CM2NO*-*20*-30 | 
| 319700 | 2250 | CM2NO*-*22*-30 | 
[ 319701 | 2500 | CM2NO*-*25*-30 


314657 PLUG = РР? 
("Е" SECTION ONLY) (7 312006 PLUE 


("R" AND "K" SECTIONS ONLY) 319962 PLUG 
313925 PLUG C uim "O" RING ("R" SECTION ONLY) 


("F" SECTION ONLY) O- 238834 SPRING 1074 

NG ANTI-CAVITATION e-— PLUG 
CHECK VALVE ዕ Qs - 

516801 PLUG e = 















STUD KIT Tann LENGTH 
MODEL SECTIONS |(4 REQ'D)| INCHES 






























© 


@— tk La м 
Zoe Es Rei ANTI- CAVITATION м. à 
Q^. ፎላ 7 cHECK WITH ч (ወጨ”ት” 1458 NUT (4 REQ'D) 
እ Q^ 296214 GUDE a, CYLINDER PORT 0) TORQUE 45-50 Ib. ft 
7 1655 BALL RELIEF VALVE к 


J5ED WITH CM2NOI1-T-30 


° 
| SPOOL SECTIONS 


ርና ©) 22 














154130 "О" RING 
263506 SPRING 


263632 CAP 0 
0 09 


184197 "O" RING 


N e 194643 PLUG 
NJ 


m CAUTION 
THREAD STUDS FULLY 
INTO OUTLET SECTION 


PORT RELIEF | RELIEF MODEL 
VALVE SETTING| DESIGNATION 
SUB-ASSY | (PSI 3 
263601 CM2NO*-*-30-*07 


(T750 | -%- 
| 263602 | 1000 |CM2NO*-*-30-*10 
| 263603. | 1250 | 





BEFORE ASSEMBLING 


ል 154018 "O" RING 
-—7 1 VALVE. 





[ 1500  |CM2NO*-*-30-*15 | 
[263606 | 2000  |CM2NO*-*-30-*20 | 
| — 3283607 | 2250  |CM2NO*-*-30-*22 | 
|. 263608 | 2500  |CM2NO*-*-30-*25 | 
[| — 263610 | 3000  |CM2NO*-*-30-*30 | 
| 283611 | 3250  |CM2NO*-*-30-*32 | 
| 263612 | 3500  |CM2NO*-*-30-*35 


__ 242015 POPPET 


242789 SPRING 
Y 154010 "O" RING 


ጋ BACK-UP RING 


@ 242074 PLUG 








AINCLUDED IN 

922926 SEAL KIT 

F3 EQUIVALENT 

SEAL KIT 920124 

*INCLUDED IN 923583 
DETENT KIT 





ASSEMBLY VIEW 





MODEL CODE BREAKDOWN 


CM 2 N*2- ** V** e - 30- A**B**-AB-N 





MOBILE 
DIRECTIONAL 
VALVE 


| SERIES 
DESIGNATION 2 


ALVE BANK 
DIFICATION 
NO - NO MODIFICATION 
NS - ELECTRIC SWITCH 
ACTUATOR 


PORT CONNECTIONS 


2 - 1. 312 - 12 STRAIGHT 
THREAD (INLET) 

1. 615 - 12 STRAIGHT 
THREAD (OUTLET) 





| INLET BODY TYPE 
F - CARRY OVER PORT - 
NO RELIEF VALVE 
R -STD - RELIEF VALVE 
(PARTIAL FLOW BYPASS) 
K -BTD - RELIEF VALVE 
(FULL FLOW BYPASS) 


SYSTEM RELIEF VALVE 
SETTING - PSI 

05 - 500 20 -2000 
07 - 750 22 - 2250 
10 - 1000 25 - 2500 
12 - 1250 27 - 2750 
15 - 1500 30 - 3000 
17 - 1750 32 - 3250 

35 - 3500 








3rd SPOOL 

N - NO CHECK OR 
RELIEF IN PORT 
"AU OR "в" 


2nd SPOOL 
À - CHECK ONLY 
ON END "А" 
B - CHECK ONLY 
ON END "В" 


1st SPOOL 
A** - CHECK & PORT RELIEF 
ON END "А" 
B** - CHECK & PORT RELIEF 
ON END "B" 


DESIGN 


OUTLET BODY TYPE 
E - CARRY OVER PORT 
L - STANDARD 





SPOOL MODIFICATION 

(OMIT IF NOT REQ'D) 

1-DETENT FOR B, D, 
"T or W SPOOLS 


SPOOL TYPE 

B - MOTOR 

C - FLOAT 

D - DOUBLE ACTING 

T - SINGLE ACTING 

U - SERIES SECTION- 
NO SPOOL 

W - REVERSE T SPOOL 
(SINGLE ACTING) 


ADJUSTABLE SYSTEM RELIEF 
VALVE SETTING - PSI 
(OMIT IF NOT REQUIRED) 
05 - 500 20 - 2000 
07 - 750 22 - 2250 
10 - 1000 25 - 2500 
12 - 1250 27 - 2750 
15 - 1500 30 - 3000 
17 - 1750 32 - 3250 

35 - 3500 


For sdtisfactory service life of these components, use full flow filtration to provide fluid which meets ISO’ 
cleanliness code 18/15 or cleaner. Selections from Vickers OFP, OFH, and OFRS series are recommended. 


| 


Litho in U. 8. A. 
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Unit 


Valves 





Vickers, Incorporatad 1401 Cr 


ooks Road Revised 11-1-86 M-2404-S 
Troy, Michigan 48084 





SPOOL MODIFICATION 
"1" DETENT 


235416 ; 
238085 Mae m 
1 MIN | 1270 SCREW (2 REQ'D. Түзі 
TN 237149 CAP 
|. £s 


© 
1271 SCREW qq 1071 ላ / 
т | 
RED) ZEN 237150 GUIDE | ( 
1015 SCREW — 7” © Cho naa | 
237189 DETENT dd © BODY AND SPOOL 


"C" SPOOL 
FLOAT DETENT 


238416 PLUG (2 REQ'D. ) 
38085 SPRING (2 REQ'D. ) 
Ж — 235415 PISTON (2 REQ'D. ) 


237186 CAP 





















2095: 






174515 SNAP RING 
241468 WASHER 


1071 SCREW 







AVAILABLE БЕРЛІ 
237152 RETAINER ORDER VALVE SEC 


209555 SPRING ! 
BY MODEL NUMBE 


ራ > 


ል 154022 "О" RING—^ 


237185 DETENT 





4 221447 "O" RING 


(1 REQ'D. BETWEEN EACH SECTION) 
| ል 228191 “О” RING № 


{4 REQ'D. BETWEEN EACH SECTION) `< 


CENTER SECTION 


1272 SCREW 
(2 REQ'D.) 


e 
231151 RETAINER ጋ 
(9 REQ'D) 


1078 PLUG 
SECTIONS ONLY) ` 
8 


262711 "E" RING 
(2 REQ'D.) 



















("E" 





ue BODY 
"U" SECTION 













193725 
RETAINING RING 
(2 REQ'D, ) 


Ni. LEVER 


SUB-ASSEMBLY 








№ 


ROD 
| 262721 | 
| 263102 | 





LENGTH OPÉRATING| LEVER KIT 
(INCHES)| SECTIONS | MODEL 


| 2.701 | — 1 | [CM3-H 1-39 


260800 
LINK 










| 283105 | 12.568 | 5 || 

263106 | 15.068 | | 6 || 
263107 

_ 1 AIT 

r I 91 Tj 

| | 101 | 





20. 068 CM3-H 8-30 
| 263109 | 22. 568 | 














| 313703 | CMBN 
313733 


к 


| 263110 | 25.088 | 























CONTROL | RELIEF SBE 
SUB-ASSY PSI MODEL SECTIONS |4 REQ'D) | (INCHES 





CM3-P 1-30 
|CM3-P 2-30 2 | 237172 | 6.25 | 
CM3-P 3-30] 3 297173 | 8.75 | 
[CM3-P 4-30] 4 | 237174 | 11.25 | 


| 233005 | 500 | CM3NO*-*05*-30 
| 232836 | 750 | CM3NO*-*07*-30 | 




















232838 | 1500 | CM3NO*-*15*-30 CM3-P 5-30] 5 à [237175 | 13.75 
1150 | CM3NO*-*17*-30 CM3-P 6-30] 68 | 237176 
CM3-P 1-50) T — | 237197 | 18.75 


232840 | 2000 | CM3NO*-*20*-30 
CM3NO*- *22*-30 


| 16.25 | 

| 18.75 | 

[ 2250 | CM3-P 8-30 237178 | 21.25 | 

233017 | 2500 | CM3NO*-*25*-30 | 23,75 | 


- ከ ] 
CM3-P 9-30| 9 - | 231179 | 23,75 
CM3-P10-30] 10 [231180 | 26.25 | 















285688 PLUG ል 134132 "O RING 
267790 PLUG @ 7078 PLUG 
("F" SECTION ONLY) d 248834 SPRING ("F" SECTION ONLY) +1462 NUT 
ANTI- CAVITATION L TORQUE TO 
CHECK VALVE Ф [E 55-60 Ib. ft. 
O 261792 PLUG (INCLUDED 
i». —("R'SECTION ONLY) IN ST UD KIT) 


(OMIT FOR "K" 
ኣ SECTION) 


516801 PLUG 
e^ 154130 "O" RING m" ж 
Ж 293258 SPRING ANTI- CAVITATION 
mL GUIDE © CHECK WITH 


| @ SLT 


A 
CYLINDER PORT А | USED WITH CM3NOI-T-30 
RELIEF VALVE EUN SPOOL SECTIONS 
263632 CAP P а 
154130 "О" RING ИМЕЕТ SECTION Ха 


263506 SPRING = os 

Ee 208093 PLATE 

y) 154023 "O" RING 
| 391185 SHIM (4 REQ'D) 


BETWEEN EACH SECTION) 


a 4154022 "О" RING 


ዘ ати POPPET 
መም == SPRING 
бу 3 "О" RING 


O. 4271727 BACK-UP RING 








PORT RELIEF 
VALVE 










[| 263808 | 2500  |CM3NO*-*-30-*25 
CM3NO*- *-30-*27 
[ 283010 | 3000 ]|CM3NO*-*-30-*30 
| 2636011 | 3250  |CM3NO*-*-30-*32 
| — 263612. | 3500 | CM3NO*-*-30-*35 





Q _ 237159 PLUG 


* THREAD STUDS FULLY INTO OUT - 
LET SECTION FIRST, THEN COM - 
PLETE ASSEMBLY OF VALVE. 


(D A- SERVICED IN SEAL KIT 922927 





SEE SERVICE MANUAL M-2400-5 FOR MAINTENANCE INFORMATION 


MODEL CODE BREAKDOWN () 
CM 3 NO ]- Жж Жжжж 1 ж.30-А%ҰрВжж.ж.ж(жж) -М-В22 


5th SPOOL 
MULTIPLE UNIT B22 - CHECK AND 
CONTROL VALVE PORTRELIEF 
BILE SET AT 2250 
P.8.I. IN "B" 
PORT ONLY. 
| NOTHING IN 
SERIES PORT "A", 
DESIGNATION 
4th SPOOL 
ALVE BANK N - NO CHECK OR 
MODIFICATION RELIEF VALVE 
NÓ - NO IN PORT 'A" 
MODIFICATION OR "В" 
3rd SPOOL 
PORT QONNECTIONS 405 С AND ДИ 


1 - SAE 1 INCH 4-BOLT 


E GEINLET & RELIEF SET AT 


2250 P,5.I. ONEND 





CYLINDERS wn 
SAE | 1/4 4 -BOLT M 
FLANGE DISCHARGE B = CHECKIONLY IDN ር) 
END "B" 
| 2nd SPOOL 
la ae ል - CHECK ONLY ON END "A" 
ጅር ЕБ PORT ENG B - CHECK ONLY ON END "B" 
RELIEF) VALVE 
K - STAND -RELIEF(FULL 
FLOW BYPASS) 1st SPOOL 
R - STAND -RELIEF VALVE A** - CHECK AND PORT RELIEF 
(PARTIAL FLOW BYPASS) ON END "A" 
B** - CHECK AND PORT RELIEF 
ON END "EB" 
STEM RELIEF PORT RELIEF SETTING - P.S.I. 
VALVIE SETTING (P.S.I.) 07 - 750 17-1750 27 - 2750 
05 - 500 12-1250 20 - 2000 10 - 1000 20 - 2000 30 - 3000 
07 - "750 15-1500 22 - 2250 12-1250 22-2250 32 - 3250 
10 - 1000 17-1750 25 - 2500 15 - 1500 25 - 2500 35 - 3500 
| 
DESIGN NUMBER 
SPOOLTYPE 30 - 3rd DESIGN 
B - MOTOR 
C - FLOAT OUTLET BODY TYPE 
D - DOUBLE L - STANDARD 
ACTING E - CARR 
M ce CARRY OVER PORT 
ACTING SPOOL MODIFICATION 
U - SERIES (OMIT IF NOT REQUIRED) 
SECTION 1 - DETENT FOR B, D, OR 
(NO SPOOL) T SPOOLS 





For satisfactory service Ше of these components, use full flow filtration to provide fluid which meets ISO 
cleanliness code 18/15 or cleaner. Selections from Vickers OFP, OFR, and OFRS series are recommended. 
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SECTION I - INTRODUCTION 


A. PURPOSE OF MANUAL 


The purpose of this manual is to describe the basic 
operational characteristic and to provide service and 
overhaul information for Vickers Fixed and Variable 
Delivery In-Line Piston Pumps. Models included in 
this series are listed below in Table I. Information 
contained in this manual pertains tothe latest designs. 
Earlier designs are covered only to the extent of their 
similarity to present equipment. 


B. GENERAL INFORMATION 


1. Related Publications - Service parts informa- 
tion and installation dimensions are not contained in 
this manual. The installation drawings and parts 
catalogs listed in Table I are available from any 
Vickers Mobile Division Application Engineering Office 
or from the address shown on the cover of this manual, 









2. Model Codes - There are many variations 
within each basic model series, which are covered by 
variables in the model codes indentifying these units. 
Service inquiries should always include the complete 
unit model number, which is stamped on the name 
plate. See Table II for a complete breakdown of the 
codes covering these Mobile pumps. 














TABLEI 
MODEL INSTALLATION PARTS 
DESIGNATION DRAWING CATALOG 
М-РЕВ5 M-289424 M-2201-8 
M-PFB10 M-289419 M-2202-8 
M-PFB20 M-289426 M-2203-8 
М-РУВ5 M-289424 M-2211-5 
M-PVB10 M-289419 М-2212-5 


M-PVB20 M-289426 M-2213-5 


TABLE II 
MODEL CODE BREAKDOWN 


M-PVB20-RDG-11 -ለላ(-10-ችቹች 


Mobile Release 


P-Pump 


Delivery Type 
F-Fixed Displacement 
V-Variable Displacement 


Pump Type 
In- Line Piston 


Delivery 
GPM RATING 
at 1800 R.P.M. 


Rotation (viewing from shaft end) 


R-Right Hand 
L-Left Hand 
U-Either Direction 


Yoke Travel (Variable pumps only) 
D-Both sides of center 
S-One side of center 


Shaft Type 
G-SAE Splined Shaft 
* -Omit for straight keyed shaft 


Special Features 
Suffix 


Control Design Numbers- 
(Variable pumps only; 
Omit for Fixed pumps) 
Design numbers subject 
to change. Installation di- 
mensions remain as shown 
for design numbers 10thru 
19. 


Lever control location 
(lever models only) 

L-L.H, side-viewing shaft 
end; omit for R.H. side as 
shown on installation data, 


Control type-(Variable pumps 


C - Pressure compensator 
(250-3000 PSI range) The 
compensator is adjustedtothe 
minimum setting at the fac- 
tory. 

M-Lever 

D-Stem Servo 





SECTION ዘ - DESCRIPTION 


A. GENERAL 


Vickers In-Line Pumps are of the axial piston, 
positive displacement type and include both fixed and 
variable вазнаш) displacement pumps capable of 
high pressure operation. Drive speeds vary with the 
model, type of fluid used, and circuit application. 


| 
B. ASSEMBLY AND CONSTRUCTION 


The assembly of typical fixed and variable displace- 





PORT CONNECTIONS 


ment units together with their ASA symbols are shown 
in Figure I. As illustrated the major components 
of the Fixed In- Line unit are the housing, drive shaft, 
rotating group, swash plate and valve plate. The vari- 
able displacement units incorporate a mechanism which 
governs the angle of the swash plate and consequently 
controls the stroke length of each piston as the cylin- 
der block and drive shaft rotate. The valve plate 
sub-assembly also serves as the back cover of the en- 
tire unit and includes the inlet and outlet ports. A bear- 
ing іп the cover and one in the housing support the drive 
shaft. 





TYPICAL FIXED DISPLACEMENT PUMP 


SWASH PLATE 


SHAFT SEAL 


BEARING 





ERAT 
ቴር ስ 


VALVE PLATE 


YPICAL VARIABLE DISPLACEMENT PUMP 


CONTROL PISTON YOKE 


COMPENSATOR 


PORT CONNECTIONS 
VALVE PLATE 


CONTROL 


ROTATING GROUP 
PINTLE 





YOKE SPRING 


SHAFT SEAL 


BEARING 


DRIVE SHAFT 
SWASH PLATE 


Figure 1 


C. APPLICATION 


The installation drawings give the nomin:! pump 


performance characteristics and limits. For applica- 
tions outside of the given limits the Mobile Engineer- 
ing Department should be consulted, 











SECTION Ш - PRINCIPLES OF OPERATION 


ል. GENERAL 


Rotation of the drive shaft imparts areciprocating 
motion to the pistons with respect to their cylinder 
block bores, as a result of the angularity between 
the axis of rotation of the drive shaft and the plane of 
the piston shoe bearing surface on the swash plate 
(See Figure 2). Each piston reaches two dead-center 
positions in one revolution or cycle. 


As the piston revolves past the top dead-center 
position (when the piston is nearest the valve plate), 
it begins to withdraw from the cylinder block bores 
and thus begin its intake or suction stroke. During 
the intake stroke of the piston, fluid is drawn into the 
corresponding cylinder block bore through a porting 
arrangement located on the face of the valve plate 
and cylinder block. 


VALVE PLATE 
SLOT 


mu 


Е В 
а 


Figure 


B. FIXED DISPLACEMENT PUMPS 


Since the swash plate angle in fixed displacement 
pumps is not variable, the output is determined by 
pump size and the speed of rotation. 


C. VARIABLE DISPLACEMENT PUMPS 


Variable displacement is effected by altering the 
angularity between the swash plate and the drive shaft 
axis as shown by views A, B, and C in Figure 3. 


The pressure compensator is a spring-biased pres- 
sure actuated three-way valve, incorporated onto the 


As the piston reaches bottom dead- center position 
(when the piston is furthest from the valve plate) its 
withdrawing motion ceases, ending the intake stroke. 
This point is 180^ from top dead-center, Further ro- 
tation of the cylinder block, and piston, creates a 
return motion of the piston towards the valve plate 
and thereby establishes the discharge stroke of the 
piston. During the discharge stroke, fluid is expelled 
from the cylinder block bore through the outlet port 
of the valve plate in a reverse manner to the intake 
stroke. 


When the piston reaches top dead-center, axial 
piston motion ceases, and the discharge stroke is end- 
ed. The pumping cycle described above is made by 
each piston , as it and the cylinder block are revolved 
through 360" 


PISTON SUB- ASSEMBLY 


SWASH PLATE 


DRIVE SHAFT 


CYLINDER BLOCK 
BORE 





valve plate. The operation of the compensator is such 
that when the system pressure (pump outlet) reaches 
a pre-set value, determined by the compensator spring 
setting, the valve moves to regulate the control pres- 
sure acting on the actuating piston, As the force 
produced by the actuating piston overcomes the force 
of the opposing springs and other forces, the swash 
plate angle moves toward the minimum displacement 
position, View C, Figure 3. The amount of angular 
movement of the swash plate (ie: displacement change) 
is determined by system flow demand andthe resulting 
system pressure. Equalibrium is achieved when the 
new displacement (ie: pump delivery) matches the 
System requirement. 


MAXIM 
(MAXIMUM DISPLACEMENT) 





N 


FEO j= 


[2 
EDD 


1 
ኣዝ x 
0° 


SWASH PLATE ANGLE DECREASED SWASH PLATE ANGLE ZERO SWASH PLATE ANGLE 
(PARTIAL DISPLACEMENT) (MINIMUM DISPLACEMENT) 


Figure 3. 


SECTION IV - INSTALLATION AND OPERATING INSTRUCTIONS 


A. INSTALLATION 


Installatibn drawings shown in Table I should be 
consulted for installation information. 


B. DRIVE CONNECTIONS 


CAUTION 


Vickers pump shafts are designedto be installed 
in flexible couplings with a slip fit or very light 
tap. Pounding can injure the bearings. Shaft 
tolerancés are shown on the installation draw- 
ings. (See Table I) 


1. Dirett Drives - Care must be exercised when 
mounting pump so that the pilot diameter fits 
properly into the mating section of the prime mover. 
(See Figure|4.) The pilot should not be forked into 
the mating t under any condition, Care should be 
exercised n| tightening all flange mounting sdrews to 
prevent misålignment of shaft connections. 


Shaft aligi ment is critical. Displacement gr angu- 
larity can cause shaft breakage or bearing problems 


quickly, due to overloading. 





Figure 4, 


2. Indirect Drives - For indirect drive applica- 
tions the magnitude of side force, shown on the install- 
ation drawings, (Table I) relative to the mounting 
face must not exceed the indicated value at rated speed 
and pressure, For combined thrusts and side loads 
or other speeds and pressures, consult your local 
VickerB Application Engineer, 


C. MOUNTING 


Mounting position is unrestricted, provided that 
proper component-to-reservoir relationship is main- 
tained. An unrestricted housing drain line must be 
connected from the uppermost drain port directly to 
the reservoir in such à manner that the housing re- 
mains filled with oil at alltimes. The drain line should 
be at least full size, or oversize depending upon its 
length. Proper drain line size will preventa build-up 
of housing pressure and also allows oil to flow freely 
into the pump housing under certain severe operating 
conditions. No other drain line should tie in to the 
housing drain line. 


The housing drain line connection to the reservoir 
must be submerged in oil at all times. If the drain 
line is above the oil level, damage to the uhit may 
result due to air being drawn into the pump. 


If pump mounting will not permit the housing drain 
line connection to be at the highest point, the drain 
line should be rigid, such as metal pipe oritubing. 
Loop the drain line above the highest point of the pump 
to prevent the oil from siphoning or draining from 
the housing during shut-down periods as shownin Fig- 
ure 5, 


Fill the pump housing with oil through the upper- 
most drain port. The housing must be kept full to 
provide internal lubrication. 














NOTE 


Pipe threaded ports are not available because 
of valve plate distortion. Plumbing should be 
attached in a manner that will not cause valve 
plate distortion, 


LOOP DRAIN LINE ABOVE 
HIGHEST POINT OF PUMP 
REGARDLESS OF THE 
MOUNTING POSITION, 


MINIMUM DRAIN LINE 
SIZE MUST BE THE 
SAMELD. AS PUMP 
DRAIN CONNECTION. 


SYSTEM CONNECTIONS 





Figure 5. 


D. SHAFT ROTATION 


The rotation of Vickers pumps are always as viewed 
from the shaft end of the pump as shown in Table II. 


E. HYDRAULIC TUBING 


1. The number of bends in tubing must be kept to 
a minimum to prevent excessive turbulence and friction 
of oil flow (contributing to system inefficiency). 


2. Tubing must not be bent too sharply. The 
recommended minimum radius for bends is three times 
the inside diameter of the tube. 


3. To minimize flowresistance andthe possibility 
of leakage, only as many fittings and connections as are 
necessary for proper installation should be used. 


4. All tubing must be thoroughly cleaned before 
installation, Recommended methods of cleaning are 
wire brushing and pickling. 


F. INLET LINE 


The inlet line must be full size or oversize and not 
restricted at any point between pump inlet connection 
and the reservoir. ለ line size allowing less than 5 


ft. per sec. fluid velocity shouldbe your goal. The use 
of restrictive inlet tubing, undersize filter or an im- 
proper grade of fluid may result in inlet vacuum 
conditions exceeding the recommended value and cause 
cavitation in the pump. 


These pumps should not be operated with a vacuum 
greater than 5'' at the inlet or a housing pressure 
greater than 5 psi, unless specifically approved by 
Vickers Engineering. 


NOTE 


No application factor is more important to the 
success of a pump than the inlet line. Consider- 
ing the large flow in such lines and the very 
little pressure available to move the fluid, line 
size is obviously important. 


Cavitation is the rapid formation and collapse 
of vapor pockets within the fluid and can cause 
excessive damage to the unit. Check the appro- 
priate installation drawing for maximum pump 
speed for your inlet pressure. 


G. FILTRATION 


Provide a check valve by-pass around the filters 
to provide a fluid path in the eventthat clogging of the 
filter occurs. We recommend the use of 25 micron 
pressure or return line filter. 


All intake type filters shouldbe equipped with mag- 
nets. In addition, all new and make-up fluid to the 
reservoir should be filtered through а 25 micron rated 
filter, Vickers Engineering Department should be 
consulted when any unusual fluid or viscosity conditions 
are encountered. 


H. HYDRAULIC FLUID RECOMMENDATIONS 


1, Oil Type - Oils used in hydraulic systems per- 
form the dual function of lubrication andtransmission 
of power. Oil must be selected with care and with the 
assistance of a reputable supplier. 


Crankcase oils meeting or exceeding the ''Five 
Engine Test Sequence” for evaluating oils for API 
(American Petroleum Institute) service MS (Maximum 
Severity) best serve the needs of Mobile hydraulic 
Systems. These engine sequence tests are adopted 
by the Society of Automotive Engineers, American 
Society for Testing Materials, and Automotive engine 
builders, The MS classification is the key to selection 
of oils containing the type of compounding that will ex- 
tend the operating life of the hydraulic system. Oils 
meeting Diesel engine requirements, DG through DS 
classifications, may or may not have the type of com- 
pounding desired for high performance hydraulic 
systems. 


Table III summarizes the oil types (viscosity and 
Service classification) that are recommended for use 
with Vickers equipment, This selection is most im- 
portant and should be made with considerable care. 
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TABLE Ш 


| 
Hydraulic System SAE API Service 
Operating Hange Viscosity Classification 
8 





(Min. to Мах.) 
0”. to 180”. 107 
15". to 210 ጭ. 20-20W S 


32°F, to 20 ^F. 30W MS 


ОЕ. to 210°F, 10W-30 MS 


For moderate service applications use oilinaccor- 
dance withspecifications shown above, For high speed- 
high pressure applications or speeds below 100 RPM 
at high pressure use one viscosity heavier oil 


Good oils are the most economical. Specifications 
can be set up which will indicate, to a limited Hegree, 
the characteristics essential in a good hydraulic oil. 
These are ete herein and should be checked with 


the oil manUfacturer prior to the use of his product. 


2. erating Temperatures - The temperature 
ranges for dach grade of oil are satisfactory |if suit- 
able speed dontrol procedures are followed for low 
temperature start-up conditions and if sustained oper- 
ation is avdided at the upper temperature limits. 
Operation in excess of these temperatures regults in 
increased wear of the system components andl causes 
rapid deterigration of the oil. For optimum operation, 
a maximum loil viscosity of 4000 SSU at the law tem- 
perature start-up condition and a minimum oil viscos- 
ity of 60 SSU for the sustained high temperature 
Operating 11” are recommended. 





3. Viscdsity - Viscosity is the measure of fluidity. 
The oil must have sufficient body to provide adequate 
lubrication and sealing effect between working parts of 
pumps, valving, cylinders, etc. butnotenoughto cause 
pump intake pavitation or sluggish valve action. Vis- 
cosity recommendations must at best be a compromise 
which takes into consideration the working temperature 
range, the type of hydraulic equipment used, and the 
class of service. Refer to the table of oil viscosity 
recommendations. 


4, Уізсдайу Index - The viscosity indexisa mea- 
sure of the rate at which temperature changes cause 
a change in ái viscosity. It is very desirable that the 
«001 viscosity) remain as nearly constant as possible 
under the wide range of temperature conditions en- 
countered in| operating mobile and construction ma- 
chinery. The viscosity index (V.L) of hydraulic oil 
should be nót less than 90 for this type of Service. 


| 

5. Additives - Researchhas developed munter of 
additive se which materially improve various char- 
acteristics df oils for hydraulic systems. They may 
be selected for compounding with a view toward re- 
ducing wear, increasing chemical stability, inhibiting 
corrosion, depressing pour point and improving the 
anti-foam characteristics. Proper use of additive a- 
gents hie specialized knowledge, and they should 
be incorporated by the oil manufacturer only, as 
serious trouble may otherwise result. Jh 

Most companies have several brands of crankcase 
oils of somewhat varying formulation that will meet the 
АРІ service clasification of MS. The more desirable 
of these oils for hydraulic service will contain higher 
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amounts of the type of compounding that avoids scuffing 
and wear of cam lobes and valve lifters. These oils 
will also be formulated to be stable under oxidative 
conditions and when in contact with small amounts of 
moisture. There should also be reasonable protection 
against rust to any ferrous materials submerged in the 
oil or covered by the oil film. 


6. Cleanliness - Thorough precautions should be 
taken to filter the oil in the entire hydraulic system 
prior to its initial use to remove paint, metal chips, 
welding slag, lint, etc. If this is not done, damage to 
the hydraulic system will probably result. In addition, 
continuing filtration is required to remove sludge and 
products of wear and corrosion, throughout the life of 
the system. 


Precautions should be taken in the design of hydrau- 
lie circuits to assure that 8 means 18 provided to 
keep the oil clean. This can best be accomplished 
by the use of a 25 micron full-flow filter or a 10 
micron by-pass filter plus a micronic filter type air 
breather or sealed reservoir, 


7. Miscellaneous - The performance of hydraulic 
valves and cylinders is less affected by the lubricating 
quality of the oil, and, therefore, selection of the oil 
is less critical than for pumps and motors. It is al- 
ways good practice, however, to use the best quality 
oil available for all components. 


1. OVERLOAD PROTECTION 


Normally, a pump equipped with a pressure compen- 
sator requires no external relief valve. In some ap- 
plications, a relief valve may be desirable for maxi- 
mum system protection, The setting of the relief 
valve should be at least 250 psi above the maximum 
pressure setting of the compensator. 


J. STARTING AND PRIMING 
NOTE 
In most cases ''break in’’ is not a problem but 
when it is, it can be compared with new engines, 
gear boxes and other products. A by-product of 
“break in'' is self generated dirt. Generous 
filters and good filter maintenance are required 
to be sure aunitis ‘‘brokenin’ and not “broken 
up’’, 


1. PRECAUTIONS: 


(a) Make sure the reservoir air cleaner is 
clean and of ample size to handle the breathing re- 
quirements, 


(b} Make certain the hydraulic system is clean 
and free of dirt, metal chips, paint, welding slag and 
foreign material, System filtration should be 25 
microns or finer. 


(c) Make sure all inlet and return line fittings 
are tight so that air is not drawn into the system. 


(d) Make sure the system is full of oil. Most 
of the MS crankcase oils will serve the needs of in- 
line pump applications (refer to fluid recommendations 
in Section IV, H of this manual). 


(e) Make sure rotation direction and coupling 
alignment are correct, 














2. STARTING PROCEDURE: 


(a) Variable pumps must be started with the 
yoke position exceeding 40% of full stroke. Back off 
system relief valve so that the pump will start under 
no-load conditions, If the system relief valve is not 
adjustable, start the engine and letit run at ow speed, 


CAUTION 
BE ABSOLUTELY SURE THE HOUSING IS 
FULL OF OIL BEFORE STARTING, FILL THE 
HOUSING WITH SYSTEM FLUID THROUGH 
THE UPPERMOST DRAIN PORT. 


(b) Be sure the pump primes within the first 
minute of operation, If it does not prime, recheck 
the reservoir to make sure it is full of oil, 

(c) Bleed the outlet line until a clear stream 
of oil results with no air bubbles present. This is 


best accomplished by loosening an outlet fitting next to 
the pump. Slowly extend and retract ali hydrauir 
cylinders in the circuit and again bleed the outlet 
line, It may be necessary to bleedthe circuit several 
times in order to remove all the air trapped in the 
circuit. 
1f the air is not expelled from the circuit after 
Several attempts, check the inlet lines to make sure 
all the fittings are tight. When a hose is used for the 
inlet line, it i8 not uncommon for it to leak where it 
is attached to the fitting, and allow air to be drawn into 
the Bystem. 
(d) Allow the unit to run at reduced speed for 
as long as possible, while checking the system for 
leaks and bleeding air out of thelines, Do not remove 


the compensator adjustment plug while the pump is in 


operation. 


SECTION V - SERVICE, INSPECTION AND MAINTENANCE 


À. SERVICE TOOLS 


Special tools required ior these units are a shaft 
seal driver and a bearing puller of suitable size. 
The seal driver can be made from round stock 
machined as shown in figure 6. 


с 
NOTE: ALL DIMENSIONS IN INCHES 


PUMP 
SIZE | A | в | € | 
| 5G P.M. | 2.043 | 1.625 | 0.968 | 
| 10G.P.M. | 2.437 | 2.062 | 1.375 | 


Figure 6 


B. INSPECTION AND SERVICE 

Periodic inspection of the fluid condition and tube 
or pipe connections can prevent both time consuming 
breakdowns and unnecessary repairs. Since pumps de- 
pend on the fluid іп the system for internal lubrication, 
clean fluid ie important to service life, ፲፻ the fluid 
becomes contaminated, thoroughly drainthe system and 
clean the reservoir before new fluid is added, Insure 
that all hydraulic connections are kept tight. Ina 
pressure line, a loose connection permits the fluid to 
leak out. ፲፻ the fluid level becomes so low as to un- 
cover the inlet pipe opening inthe reservoir, extensive 





damage to the component may result. In the suction 
or return lines a loose connection will permit air 
to be drawn into the system, resulting in noisy or 
erratic operation, or pump breakdown, also “spongy” 
operation. 

Check and replace filter elements, periodically. 
A clogged filter element results in a higher pressure 
drop, forcing particles through the filter which would 
ordinarily be trapped, or causing the by-pass to open 
resulting in a partial or complete loss of filtration. 


C. ADDING FLUID TO THE SYSTEM 


When hydraulie fluid is added to replenish the 
system, it should always be poured through a micron 
filter. If such a filter is not available, a funnel with 
a fine wire screen (200 mesh or better) can be used. 

It is important that oil be clean and free of all 
substance which will cause improper operation and 
excessive wear of any unit in the system. 


D. LUBRICATION 

Internal lubrication is provided by system oil flow. 
Except main bearing which must be packed 1/3 full of 
high temperature grease when unit is rebuilt. 


E. REPLACEMENT PARTS 


Only genuine parts manufactured or sold by Vickers 
Incorporated should be used as replacement parts for 
these pumps. They are shown in the parts catalogs 
listed in Table I. Copies are available on request. 


F. ADJUSTMENTS 


No periodic adjustments are required, other than 
to maintain proper shaft alighment with the driving 
medium, 


G. TROUBLE SHOOTING 


The cause of improper functioning in a hydraulic 
system is best diagnosed with the use of proper and 
adequate testing equipment and a thorough under- 
standing of the complete hydraulic system. 

ል hydraulic pump exhibiting an excessive increase 
in heat or noise is a potential failure, When either of 
these conditions are noticed, immediately shut down the 
machine, locate the trouble and correct it, 

Table IV lists some of the common difficulties 
found in hydraulic components and systems, their 
probable cause and remedies. 


Pump not Helivering fluid. 
| 





System not|developing pres- 
sure, 





Pump making excessive 
noise 





DUBLE, CAUSE AND REMEDY CHART 


TROUBLE PROBABLE CAUSE REMEDY 


Reservoir fluid level low. 


Inlet m | plugged. 


Air leak in| inlet line| prevents 
priming and causes irregular 
control circuit action. | 


Coupling or shaft sheared or dis- 
engaged. 


Pump driven in wrong direction 
of shaft rotation, 


Contaminatibn in actuating con- 
trol. 


Pump not delivering fluid for any 
of the above| reasons. 


Relief valve setting not high 
enough. 


Relief valve sticking open. 


Leak in hyüraulic control sys- 
tem (cylinders or valves). 


Free Re-circulation of fluid to 
reservoir. 


Partly clogged inlet Нет inlet 
strainer or restricted ihlet pipe. 


| 
Air leak at pump іпіаке pipe 
joints. 


Air bubbles in fluid. 


Reservoir alr vent plugbea. 


Pump running too fast. 


Filter too = on inlet, 


Coupling misalignment. 


Add fluid and check level on both sides of 
reservoir baffle to insure pump intake 
line is submerged, 


Clean strainer after new fluid is added. 


Pour fluid on intake joints while listening 
for change in sound of operation. Tighten 
as required. 


Disassembie pump and check shaft, and ro- 
tating group for damage. Replace necess- 
ary parts. 


Check installation. Reverse the drive or 
convert pump as discussed inthe overhaul 
Section, 


Clean control. 


Check circulation by watching fluid in re- 
servoir. 


Block machine travel. Test withpressure 
gauge. 


Remove contamination in relief valve. 


Test independently by progressively block- 
ing off the circuit. 


Insure that directional valve is not in open 
center (neutral) position or that fluid is not 
discharging to tank through an open line 
or improperly adjusted valve. 


Service the inlet strainers. Check the 
fluid condition and, if necessary, drain and 
flush the system. Refill with clean fluid, 


Tighten as required. Pour fluid on joints 
while listening for change in sound of 
operation. 


Check to be certain return lines are below 
fluid level and well separated from intake 
line. 


Must be open through breather opening or 
air filter. 

Conform with recommended maximum 
speeds shown in installation drawings. 


Refer to appropriate installation drawings 
for proper size filter. 


Check for damaged shaft bearing or other 
parts. If necessary, replace and realign 
the coupled shaft. 





SECTION VI - OVERHAUL 


À. GENERAL 


Before breaking a circuit connection, be certain 
that the power is off and the system pressure has 
been released. Lower all vertical cylinders, dis- 
charge all accumulators and block any load whose 
movement could cause a pressure generation. 


During overhaul, plug all units and cap all lines 


TYPICAL FIXED DISPLACEMENT PUMP 


NAMEPLATE 
SCREW (2 REQ'D) 
HOUSING 


PISTON S/A 
(9 REQ'D) 


PLATE 


1 SWASH PLATE 


SCREW 
(2 REQ'D) \ 


E, : 


to prevent entry of dirt into the system. During dis- 
assembly, pay special attention to identification of 
parts, especially those of the rotating group, for cor- 
rect reassembly. Figure 7 is a disassembled view of 
a typical fixed displacement pump, while Figure § 
is a disassembled view of a typical variable displace- 
ment pump. Figure 1 may be referredto for the cor- 
rect relationship of the parts, 


SNAP RING 
SNAP RING 


WASHER 
SEAL 





SHAFT 


non RING 


(3 REQ'D) 


LIFT LIMITER 


BEARING 
(4 REQ'D) 


VALVE PLATE S/A 


5 GPM 112.5- 15 FT. LBS. 





CYLINDER BLOCK 
SPHERICAL WASHER 


Figure 7 
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TYPIGAL VARIABLE DISPLACEMENT PUMP 


j 
[| 


SCREW 


| 
PISTON S/A 
(9 REQ'D) 


PLATE 


200 


/ (2 REQ'D) 
N 


BEARING 
(2 REQ'D) 
SWASH PLATE 


x 
PISTON ROD 
SNAP RING 


LATE 5/A 
TE 


VALVE 


PLUG 
SHAFT SNAP RING 


WASHER | ES 
SNAP RING 


BEARING 


"O" RING 


(2 БЕС) (3 REQ'D) 


SCREW (2 REQ'D) 


(4 REQ'D) E RING 


SPOOL SCREW 


(PRESSURE 
COMPENSATOR 
CONTROL) 


1 

j 

፤ 

| 

| 

| ! 
BODY 
I 

ኒ 


it, Pa 
SEA 5” 
SPRING 


"сү RING 


STEM SERVO CONTROL 


SPRING 
| SNAP 
"с" " RING 


SNAP, RING A 22. еа 
ላ = 


А WASHER PLUG 


COVER 


SCREW(4 REQ'D) 
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Figure 8 


‘aa screw (2 REQ'D) 


ROTATION PLATE 
(4 REQ'D) 


CYLINDER BLOCK 
WASHER 
SPRING 


LIFT LIMITER 
SNAP RING 


MANUAL LEVER CONTROL 

















B. DISASSEMBLY 


All models are disassembled in the same general 
sequence as shown in the exploded views of Figure 
7 and 8. 


1. Valve Plate - On pressure compensated mod- 
els, remove the compensator body first to permit 
removal of the valve plate retaining bolts. Remove 
the valve plate from the unit. ል commercially 
available bearing puller should be used for removal 
of the valve plate bearing if it is to be replaced. 


2. Rotating Group Removal - Turn the rotating 
group slightly to free it from the swash plate. Tilt 
the housing and remove the rotating group. Care 
should be taken to prevent the separation of the 
cylinder block from the rotating group during re- 
moval from the housing. 


3. Rotating Group Disassembly - Lift the piston 
and shoe sub-assemblies from the cylinder block. 
Keep the pistons from striking hard objects during 
handling of the rotating group sub-assembly. 


WARNING 


If the spring and washer are to be removed 
from the cylinder block, follow the procedure 
outlined in Figure 9 to prevent bodily injury 
from the sudden release of the cylinder block 
spring, 


4. Swash Plate Removal - The swash plate out- 
side diameter is smaller than the inside diameter of 
the recess in the yoke. A properly seated swash 
plate can be freely rotated with the fingertips. Re- 
moval, however might be slightly difficult due to oil 
suction under the swash plate. Rotate the swash plate 
and pull out evenly from the yoke. 


(г) INSERT А 3/8 BOLT 3 1/2" LONG THROUGH 
A1"O.D. FLAT WASHER ON 10 GAL. UNITS 
(USE 3/8 x 5" BOLT AND 1 1/2" 0. D. WASHERS 


ON 20 GAL. UNITS). 


(2) rHRUsT THROUGH CYLINDER BLOCK, 


(S)TIGHTEN UNTIL TENSION IS RE- 
MOVED FROM THE SNAP RING, 


(Е) REMovE SNAP RING WITH 


SNAP RING PLIERS 


(1) BACK THE NUT OFF SLOWLY TORELIEVE 
COMPRESSION ON THE SPRING, REMOVE IN- 
TERNAL PARTSIN THE ORDER SHOWN. 


Figure 9 





5. Drive Shaft Removal - Remove the retaining 
snap ring with snap ring pliers. Tap the end of the 
drive shaft with a soft tip hammer to free the shaft 
and bearing from the housing. It may be necessary to 
use à commercial bearing puller to remove the main 
bearing from the housing. Removal of these bearings 
often destroys them and replacement parts should be 


| 4 
L 


available prior to removal, 


6. Yoke Removal - Figures 10 and 11 illustrate 
the procedure for removal of the yoke froma variable 
displacement unit. Yokes of the smaller units are 
similar in design tothe larger units. Only the methods 
of retaining are different. 
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(1) THREAD PULL-SCREW 
IN THREAD HOLE OF 
PINTLE. SECURE WITH 
JAM NUT. 





TAP ROLL PIN CLEAR OF YOKE 
INTO THE PINTLE (SEE CROSS 
SECTION BELOW), USING SCREW 
PULL PINTLE CLEAR OF YOKE 
AND HOUSING. AFTER PINTLE IS 
REMOVED, TAP ROLL PIN OUT 
OF THE PINTLE BEFORE REAS- 
“QO” RING SEMBLY. 


TO REASSEMBLE, INSERT THE PINTLE, 
WITH “О” RING IN PLACE, THROUGH THE 
HOUSING INTO THE YOKE. ALIGN THE 


HOLES AND TAP THE ROLL PIN IN, AS 
SHOWN IN THE ASSEMBLED CROSS SEC- 
TION BELOW. 


IN ASSEMBLED POSI- е WHEN DISASSEMBLING, 
TION YOKE, PINTLE 2 PIN IS TAPPED INTO 
| AND PIN ARE AS 9 | PINTLE AS SHOWN. 
SHOWN. i 
























THE 10 GPM UNITS OF THE -20 DESIGN USE|A SCREW | (1) REMOVE THE CORE PLUG, BACK-OFF LOCK SCREW 
IN LIEU THE ROLL PIN FOR SECURING |PINTLES. | AT YOKE UNTIL PINTLE GROVE CLEARS FOR 20 
THE PINTLES ARE PROVIDED WITH A GROVE [N PLACE GPM MODELS. NOTE: SWASH PLATE MUST BE 
OF THE DRILLED HOLE TO ACCEPT THE SCREW (SEE REMOVED FROM YOKE TO REMOVE THESE PNTLES. 
CROSS SEGTION BELOW). REMOVAL OF THE PINTLE LIGHTLY TAP PINTLE TOWARD INSIDE OF UNIT 






IS THE SAME AS SHOWN IN FIGURE 10 AFTER! LOOSEN- TO REMOVE. 
ING THE RETAINING SCREWS AT THE YOKE, 
| A PINTLE "O" RING 
YOKE N 
SCREW —- |^ PLUG 
YOKE 


(2) TO REASSEMBLE, INSERT THE PINTLE THROUGH 
THE HOUSING INTO THE YOKE. ALIGN THE GROVES 
AND THREAD IN LOCK SCREW. REMOVE PULL- 
SCREW, INSERT "O RING AND CORE PLUG. PRESS 
PLUG N WITH TOOL 12318-K, APPROX. 350 LBS. 
FORCE IS REQUIRED TO PROPERLY SEAT PLUG 
AGAINST "О" RING FOR LEAK-PROOF SEAL, 





| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


10 GPM MODELS 20 GPM MODELS 
Figure 11 
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በቅ 


C. INSPECTION AND REPAIR 


Clean all parts thoroughly with а mineral oil clean- 
ing solvent prior to inspection and after any lapping or 
machining operation. 


1. Valve Plate - Inspect the flat surface which 
mates with the cylinder block for wear or scoring. 
Minor defects can be removed by lightly stoning the 
surface, however any lapping should not exceed 0.0004 
inches. The surface is hardened and excessive lapping 
will remove this hardened surface. If the wear or 
damage is extensive replace the valve plate. 


2. Rotating Group - Inspect the bores and valve 
plate mating surface of the cylinder block for wear 
and scoring. Minor defects on valve plate mating 
face can be removed by lightly stoning the surface. 
If the defects cannot be removed by this method the 
cylinder block should be replaced. 


When conditions indicate that one or more piston 
and shoe sub-assembly should be replaced, all piston 
and shoe sub-assemblies in the unit should be checked 
as in Figure 12 to insure that all piston shoes ride 
properly on the swash plate. Variations greater than 
. 001 of an inch from one shoe to another result in 
excessive internal leakage and shoe wear. At over- 
haul the replacement of all 9 piston and shoe sub- 
assemblies in the unit as well as the cylinder block, 
is recommended for maximum overhaul life. 


THIS DIMENSION MUST BE 


MAINTAINED ON ALL NINE 
SHOES WITHIN 0,001 INCH. 


PISTON 


“мыя” 
SHOE MUST SWIVEL N 
SMOOTHLY ON BALL. 
END PLAY MUST NOT 
EXCEED 0.003 INCH. 


SHOE FACE 
RIDES ON 
SWASH PLATE 





Figure 12 


If necessary, hand lap the shoes using a 400 A or 
900 A emery paper (Tuff-Bak Durite Silicon Carbide) 
backed by a lapping plate, Good results may be ob- 
tained if the paper is dipped in kerosene and kept wet 


during polishing. 


3. Swash Plate - Inspect the swash plate for wear 
and scoring. If the defects are minor, stone the 
swash plate but do not remove more than 0.0004 of 
an inch. If wear or damage is extensive replace the 
swash plate. 


4. Bearings and Drive Shaft - Inspect all bearings 
for roughness or excessive play and replace if neces- 
sary. Inspect the shaft seal area of the shaft for 
scoring or wear. Replace the drive shaft if bent or 
wear is excessive. 


D. ASSEMBLY 


Assembly is basically the reverse of disassembly. 
Install new gaskets, seals, and ''O'' rings when as- 
sembling the unit. A light film of clean hydraulic 
fluid will ease assembly and provide initial lubrication. 


1. Yoke - Install the yoke in the housing as illus- 
trated in Figure 10 or 11. 


2. Drive Shaft and Bearing - install a new shaft 
seal in the housing. Place the washer over the shaft 
seal Assure that bearing is 1/3 to 1/2 filled witha 
good grade of high temperature ball bearing grease, 
then install the drive shaft in the housing, Secure the 
drive shaft bearing with the retaining ring. 


3. Swash Plate - Install the swash plate chamfered 
edge toward shaft seal, It is importantthat the swash 
plate be properly seated in the yoke, and can be 
freely rotated with the fingers: 


4, Rotating Group Assembly - If the spring and 
washers were removed from the cylinder block, 
assemble them as shown in Figure 9. 


Place the cylinder block face down on a smooth 
clean surface for ease of assembly. Insert the three 
pins in the cylinder block. Grease the back-up and 
spherical washers and place them on the pins, Put 
the nine piston and shoe sub-assemblies in the shoe 
plate. Carefully holding the shoe plate so that the 
pistons do not strike each other, align the pistons 
with the bores and maneuver them into place. The 
pistons must move freely in a lubricated block bore. 


5. Rotating Group Insertion - Holding the cylin- 
der block and shoe plate to keep the pins, washers 
and spherical washer intact, install the rotating group 
onto the drive shaft. Slight rotation during assembly 
will help align the spherical washer and cylinder block 
splines with those of the drive shaft. 


6. Valve Plate - Replace the valve plate to body 
Easket if required and then install the valve plate with 
the retaining ከ0118. Install the compensator body on 
units containing the compensator feature. 


SECTION VII - TESTING 


Vickers Mobile Division application engineering 
personnel should be consulted for test stand circuit 
requirements and construction. ፲፪ test equipment is 


available, the pump should be tested at recommended 
speeds and pressures shown on the installation draw- 
ing (See Table 1). 
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LICKERS: 
ወ ATRIWOVA COMPANY 

Fixed 

Inline 

Piston 

Pumps 
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Service Parts 
Information 





M-PFB10- 30/31 
M-PFB15-30 








1401 Crooks Road Revised 11-1-85 M-2202-S 
Troy, Michigan 48084 











FOOT MOUNTING BRACKET 


MODEL M-PFB*-F**-30 












199740 SCREW — 


(2 REQ'D) MOUNTING KIT FB!B-10 
ገ (INCLUDES SCREWS) 


















r ИИ 
| INCLUDES 12016 BEARING | PLATE 
Е ВРС ЕЕ S —J 
M-PEB10-L*-30/31 

IM-PEB15-R*-30 
[M-PHB-10-U-31 | 11 1942050 | | 


| 12016 BEARNG 
227401 SCREW 
167237 
(2 REQ'D) “хз © ap 4425439 GASKET 
| 266399 መ ER © 
я 4 











ROTATION PLATE | 











ርዕ) foe O 


20), 


1276 SCREW (4 REQ'D) 
TORQUE TO 25-35 Ibf. በ. 


RETA G LIF SPRING THRUST |SPRING| CYLINDER PIN SPHERIC 
RING LIMITER WASHER | GUIDE BLOCK (3 REQ'D) WASHE 


THESE PARTS ARE SERVICED IN ROTATING GROUP КГ 


“ዲው |. Lin [— ወ | 
93509 245223 247294 248811 423324 
M-PFBI15-**-30 | — | 306868 260860 


| DESIGNATION 








INCLUDE COMPLETE MODEL NUMBER ON ALL PARTS ORDERS 








MODEL DESIGNATION 
22971 -PFB*-*-30/31 
ችንን [261552 | 22971 | — M-PFB 





227401 SCREW 227401 SCREW 295729 | — | M-PFB*-*G-30/31 
(2 REQ'D) о 
270370 M-PFB*-*Y-30/31 
263129 
274382 
NAMEPLATE 
164432 PLATE / 7 SEAL RETAINER 
521 HOUSING +£ 









120428 
RETAINING RING 





284397 
BEARING 


119982 
E 1263497 "О" RING RETAINING RING 


186580 PLUG 






PISTON KIT | SWASH | ROTATING 
(8 PISTONS) | PLATE | GROUP KIT 


942047 
239077 


| 946687 | 





938272 





AINCLUDED IN 
919521 SEAL KIT 





SEE SERVICE MANUAL M-2200-5 FOR MAINTENANCE INFORMATION 


| 
| 
| 
| 
| 





| 
MODEL CODE BREAKDOWN 
М-РЕВ ** - (z) ** = 3* = * * * 


|. SPECIAL FEATURES 


| 
MOBILE 






PUMP 
-30/-31 
| DESIGN 
FIXED DISPLACEMENT 
PISTON TYPE IN-LINE SHAFT TYPE 
G - SPLINED 


FLOW RATING @ 1800 RPM 


10-10 USGPM 
15-15 USGPM 
| ROTATION (VIEWED FROM SHAFT END) 
MOUNTING R - RIGHT HAND 





L - LEFT HAND 
U - EITHER DIRECTION 


F - FOOT BRACKET 
(OMIT FOR FLANGE) 








! 
For satisfactory service life of these epmponents, use full flow filtration to provide fiuid which meets ISO ፎ 
cleanliness code 16/13 or cleaner. Selections from Vickers OFP, OFR, and OFRS series are recommended, 


Litho in U.S.A. 









| 
MAKERS — 
E Service Parts 
Information 
Variable M-PVB10 & M-PVB15 -21 Design | 
е. Compensated Units 
Pumps 





Vickers, Incorporated 1401 Crooks Road Revised 11-1-85 E E 
Troy, Michigan 48084 M-2212-S 


A Libbey-Owens-Ford Company 


VALVE PLATE 5/4 
(SEE TABLE) 


















4317162 GASKET 


| 
241579 PISTON 

46173792 "ር" RING 
946244956 GASKET 


94154005 
по" T RIN 


113000 PLUG 


























~ °С 
120786 SCREW (2 REQ'D; 





















10358 SCR 
(4 T а 266399 ROTATION PLATE | 
TORG Ру!" 
60-70 Ib. in. 154128 "О" RING / 
181728 PLUG / 
e PLUG. ў 
(SEE TAB E | 


ge ዱበ | —| e 
Г CRT | 241568 285624 4173792 241621 923990 


Be የወ! 86 pro [rem [ne vr ERR 
Г сиг ] 2960144 278711 4173792 387144 386913 11077117079] 7074 923991 


— 


SSR Tee roo Term PET те 
zen, BODY |SPOOL |"O"RING| ዛር | PLUG | WIRE|SEAL|PLUG | ют 
| ኡም | 

| т S. e 
| — UT 1254 SCREW (2 REQ'D) /f J 





— YU TORQUE TO 20-25 Ib. ft. 











s 


265753 YOR 





(-- 


e ood» C 
| 


| 


RINC LIMITER WASHER| BLOCK |(3REQ'D) WASHER | PLATE |(9 PISTONS)| PLATE [СЕ 


THESE PARTS ARE SERVICED IN ROTATING GROUP KIT 


321703 942047 | ር 
| 


x 8 














@CAUTION 
POSITION GASKET WITH SMALL END OF TEARDROP HOLE 
@ POINTING IN DIRECTION OF COMPENSATOR ADJ. PLUG. 





VALVE PLATE 
S/A INCLUDES MODEL 
12016 BEARING 


938386 M-PVB10-R**-21-C(*)-10 














938285 |M-PVBIO-L**-21-C(*)-10 FB-B-10 FOOT 
| 938378 M-PVB15-R**-21-C uw ccn KIT (INCLUDES 
M-PVBi5-L'*-21-C(*)-10 CHEST 











SEAT [SPRING MODEL | ል154131 | 
240535| 278634 | M-PVB*-***-2*-C. ርር. CV | "О" RING 





281974) 318617 | M-PVB*-***-2*-CR-10 





| 
_ — 600 
221401 SCRE ፋቱ” መመ ር) 


(2 REQ'D) 


263129 
NAMEPLATE, @ 


| = 









| 284397 BEARING 


7^ a» 600) 
go ON 


| MODEL SHAFT 
M-PVB*-** -21-**-10j 261478 |22971 


` 240536 PLUG | 120428 RETAINING RING 
164432 INSTRUCTION PLATE | 119982 RETAINING RING | 









(2 REQ'D) M-PVB*-**G-21-** -10[| 292077 | —— | | 

| 

167237 PIN 265425 PINTLE (2 REQ'D) | 
(2 REQ'D) 4166360 "O" RING (2 REQ'D | 


AINCLUDED IN 
SEAL KIT 919192 
r MODEL 


М-РУВ10-%%%-21-%%-10 
M-PVB15-***-21-**-10 

















MODEL CODE BREAKDOWN 


M-PVB*-*S*-21-*-10-5** 





APPLICATION NER EE 
CONTROL 
PUMP DESIGN 
NUMBER 


CONTROL TYPE 
VARIABLE C - PRESSURE COMPENSATOR 
DISPLACEMENT (250 - 3000 ጅ.8.1.) 
CG - REMOTE COMPENSATOR 
CR - DIFFERENTIAL CUTOFF 





COMPENSATOR 
CV - LOAD SENSING COMPENSATOR 
INLINE 
E T 
DESIGN 
NUMBER 
FLOW RATING 
Q 1800 RPM SHAFT TYPE 
10 - 10 USGPM G - SPLINED 
15 - 15 USGPM (OMIT FOR 
STANDARD) 
ROTATION VIEWING 
SHAFT END 
SWASH PLATE MOVEMENT 
R - CLOCKWISE S - SINGLE SIDE CENTER 


L - C'CLOCKWISE 








For gatisfactory service life of these componenta, use full flow filtration to provide fluid which meets ISO 
cleanliness code 19/15 or cleaner. Selections from Vickers OFP, OFR, and OFRS series are recommended, 


Litho in U.S.A, 


i 


| 
| 


Service Parts 
Information 





5 and 6 GPM MVB5-(F)UDY-20-*(L)-10 
Variable Inline PVB5-(F)* *Y-20-*(C)(*)-1* 
Piston Units PVB6-(F)* *Y-20-*(C)(*)-1* 








Vickers, Incorporated 1401 Crooks Road Revised 5-1-87 [-3280-5 
Troy, Michigan 48084 








PRESS BE G FLUSH 
WITH INSIDE SURFACE 
OF HOUSING 

YOKE 


(REF.) 





PINTLE BEARING ASSEMBLY NOTE 
MAKE CERTAIN THE BEARING O. D. SURFACE 
G AND|THE MATING SURFACE IN THE HOUSING 
IS CLEAN. APPLY SEALING COMPOUND 
(LOGTITE A (10-1) OR EQUIVALENT) TO THE 
BEARING O. D. AND PRESS IN PLACE. 













CAUTION 
DO NOT ALLOW SEALING COMPOUND 
TO CONTACT THE BEARING NEEDLES. 


























| 31757 BEARIN 
| BEARING 
ti | MODEL 
| * xqY-90- 
| MODEL VALVE PLATE 8/ል] m 227401 SCREW (2 REQ'D) PVB*-"SY-20-C 
|PVB*-RSY-20-C(*)-11 | 1942223 | | ш 164432 INSTRUCTION PLATE 


PVB*-LsY-20-C(*)-1] | 942224 | | 
PVB*-RDY-20-H/M-10 | 


| — |942225 | | 39465 BEARING 
PVB*-LDY-20-H/M-10 | 1942246 | | А, 2115700008) 
MVB5-UDY-20-H/M-10| 1042227 | poc IRE 
m 113000 PLUG . 
* 241924 PISTON ROD 167237 PIN (2 : 
* 185638 RING i = 
49173792 "О" RING > АСЗ 5 4 (А 


e 113000 PLUG- e 












ች й | 
10358 SCREW (4 REQ'D) li - 
TORQUE TO 60-70 1b. in. - и 
9354898 BODY. SCREW 


COMPENSATOR POSI- 
TION SHOWN FOR R.H. 
ROTATION. ROTATE 
180° FOR L. H. ROTA- 
TION AND |CONNECT 


TO ፲., H, VALVE 
THF 





















PLATE. € 356986 
diam SPOOL | ውቆ 360430 ING LIMITER UAE 
а = ወ 234204 SEAT ADJUST. PVB5-**Y-20 
PLUG MVB5-**Y-20|165385| 273409 | 274787 
о PVB6-**Y-20 
ወል 
"O" RING 8227401 SCREW (HANDWHEEL/LEVER MODE: 


227407 SCREW (COMPENSATOR MODELS) 
ROTATION PLATE 

#404751 - COMPENSATOR PUMP MODELS 
4195080 - HANDWHEEL & LEVER PUMP MO 





RANGE SATOR |SPRING 
PSI SUBASSY 
(C)250-3000 (5 623931 
S-250-2000 (p) 942158 je239371 
[(CM)250-1500 | 942159 |Ө965603 
ፀ INCLUDED IN PRESSURE MODEL PVB6 COMPENSATOR |, 


COMPENSATOR SUBASSYS 
SHOWN IN TABLE NOT EXCEED 2000 PSI. 





ው CAUTION 
MODEL, PVB6 COMPENSATOR 





NOTE: TYPE 'C' & 'CM' COMPENSATOR 
CONTROL PARTS SHOWN. SEE BACK 
PAGE FOR MANUAL CONTROLS. REFER 


SINCLUDED IN TO PARTS DRAWING 1-3243-$ FOR “СУР 
PRESSURE LIMITING & LOAD SENSING 
VALVE SLATE 5/А COMPENSATOR CONTROL. 














በን OCAUTION | 
HOUSING S EOL E те 


OF TEARDROP HOLE POINTING IN | 
| 
DC ny p ——|23119з 436462 DIRECTION OF COMPENSATOR ADJ- 


PVB*-*S*Y -20-C(*)(9-1*[231557| 308334 እ PLUG. 















፤ 140356 
319243 PINTLE — E ones 
572 BEARING MOUNTING KTT 
3 PINTLE TEN 98653 FB-A-10 
EMBLY NOTE RETAINING (INCLUDES SCREWS) | 
227401ISCREW RING (USED WITH F 
EATI i (2 REQ'D) — MODEL ONLY) 
31] 373132 | ሰ 
^N 


266162 BEARING 
SHAFT 
190362 142843 KEY 
RETAINER እ. 


72231014 SHAFT SEAL 



















" | ASSEMBLE WITH SPRING bu 
D ! L O WARD YOKE 177939 SCREW (2 REQ'D) | 
t- ---—-(B 
140508 PIN .---~ W o MEE E ን 
(1 REQ'D) 7--С0 (fü | 
(USED WITH H/M 
MODEL ONLY) 


CONTROL 
MODEL|BEARING PINTLE A"Q" RING 
| M-10 | 281435 


PINTLE|BEARING|MODET, 
319243 | 317572 [ C/CM | 


SEE PINTLE BEARING ASSEMBLY NOTE | 


LOCK](3 REQ'D WASHER|PLATE KIT PLATE|GROUP KIT 


- THESE PARTS INCLUDED IN 


4878 | 942225 | 938262 
16000] 248203 | 274956 | 275485 | 274249 319245 | 938285 
15148 | [ 942230 | 938254 


PISTON 5/A KIT 
INCLUDES 8 
PISTON S/A 






















F3 EQUIVALENT 
SEAL KIT 919308 





*USED WITH COMPENSATOR 
CONTROL ONLY 
919191 SEAL KIT 





MODE | CODE BREAKDOWN 


Р - PUMP CONTROL DESIGN 
M - MOTOR NUMBER 
VARIABLE DISPLACEMENT OTHER CONTROLS OR OPTIONS 


L - LEFT HAND LOCATION 


IN-LINE PISTON UNIT VIEWING SHAFT END 


COMPENSATOR VARIATIONS 
USGPM - FLOW RATING D - DUAL RANGE (ELECTRIC 


AT 1800 REM CONTROL 115 VOLTS - 60 
5 - 5 GPM са 
8-6GPM DH - DUAL RANGE (HYDRAULIC 
CONTROL) 
MOUNTING 
F - FOOT BRACKET 
(OMIT FOR FLANGE MOUNT) C - ADJUSTABLE MAXIMUM 





DISPLACEMENT STOP 


OTATION, VIEWING SHAFT END (PRESSURE СОМЫ IMODEISIONLTS) 
፥ 





- RIGHT HAND CONTROL TYPE 
- LEFT HAND PRESSURE COMPENSATOR 
- EITHER DIRECTION C - 250 - 3000 PSI (5 USGPM) 
(MOTOR ONLY) 250 - 2000 PSI (8 USGPM) 
CM - 250 - 1500 PSI (5 - 6 USGPM) 
SWASH PLATE MOVEMENT CVP - PRESSURE LIMITER & 
D - BOTH SIDES OF CENTER LOAD SENSING 


S - ONE SIDE OF CENTER 


SHAFT END PUMP DESIGN 
Y- STA! DARD 














MANUAL LEVER CONTROL 
MODEL *VB*-**-20-M-10 


HANDWHEEL CONTROL 
MODEL *VB*-**-20-H-10 








4 239557 HANDWHEEL 


4328753 GEAR DRIVE 


0233744 LEVER SUBASSEMBLY 


IN 941360 


ЕГІ 
LEVER KIT 








099 
LOCKW. 
| 4239651 SCREW 4327585 SCREW 
01450 p 21234 SCREW (2 REQ'D) ZINCLUDED IN 
C 





For $atisfactory service life of these) components in industrial applications, use full flow filtration to 
provide fluid which meets ISO cleanliness code 16/13 or cleaner. Selections from Vickers OFP, OFR, 
and OFRS series are recommended. 


Litho in U, 8. A. 





ИСКЕК. ና25-96 


-LABORATORY WORK SHEET- 





M VARIABLE IN-LINE UNIT 
Name 
I. PRELIMINARY OBSERVATION 
A. Model number 
B. Pump Motor 
C. Mounting 
D. Direction of rotation 
E. Nominal GPM from model number GPM at RPM. 





F. Type of control 





II. DISASSEMBLY 
A. Lever Control, If Equipped 
l. Remove four hex head bolts in valve plate subassembly. 


2. Remove valve plate. 


= 


В. Compensator, If Equipped 
l. Remove four compensator mounting screws. 
2. Remove compensator subassembly and gasket. 


3. Disassemble compensator by removing adjusting screw, 
spring, seat, and spool. Check condition of spool: 


Usable Replace 





4. Remove four hex head bolts in valve plate 
subassembly. 


5. Remove valve plate, spacer, piston rod and piston. 
C. Inspection 


l. Examine piston and piston rod assembly of 
compensator for wear: Usable Replace 


2. Examine needle bearing for wear: Good Replace 





3. Examine valve plate face for wear: 
Usable Rework Replace 


1) Note: Valve plate should not be reworked if pump 
is operated above 1500 PSI or with fluids 
other than recommended on installation 
drawings. Valve plates which can be lapped 
should be done by hand. Excessive lapping 
will remove hardened surface. 





CTS-96 
2 of 4 


II. DISASSEMBLY (CONTINUED) 





D. Remove rotating group. Caution: Tilt unit so that drive 
shaft is horizontal and carefully 
remove the complete rotating group 
subassembly. 

E. Disassembly - rotating group 


1. Grasp shoe hold down plate and remove all pistons 
simultaneously from their bores. 


2. Remove spherical washer and flat washer from atop 
the force transmitting pins. 


3. Remove three pins. 
4. Remove piston subassembly from shoe piate. 


5. Check shoe and piston assembly for end play. (ot 
to exceed  .003".) usable. Replace 


6. Check piston shoes. (Maximum allowable variance 
between ail shoes .001".) Usable Rework 





7. Check sealing surface on under side of shoes for wear. 
Usable Rework Replace Є 


THIS DIMENSION MUST ВЕ 
MAINTAINED ON ALL NINE 
SHOES WITHIN 0.001 INCH, 





SMOOTHLY ON BALL. 
END PLAY MUST NOT 
EXCEED 0.003 INCH. 


SHOE FACE 
RIDES ON 
SWASH PLATE 


8. Examine cylinder block face for wear: 
Usable Rework, Replace 








(If cylinder block needs lapping, not more than 
.010" should be removed.) 6] 


- 





CTS-96 
3of 4 


II. DISASSEMBLY (CONTINUED) 


F. 


Drive shaft removal and inspection. 


l. Remove large snap ring at shaft end. 
USE CAUTION: Keep snap ring contained. 


2. Remove drive shaft and bearing subassembly from 
housing. 


3. Check ball bearing for roughness: Usable Replace 


4. Inspect needle bearing and shaft seal contact areas 
on drive shaft for wear: Usable Replace! 


III. LIST MISSING PARTS AND NOTIFY INSTRUCTOR 


Un 
— MÀ 


IV. EMBLY OF UNIT 


A. 


Make sure all parts are clean, free from burrs and fit 
smoothly together. Use no undue force.  Swash plate 

may tend to cock in bore during reassembly. Care should be 
taken to make sure that it is properly seated before and 
after installing rotating group. This can be checked by 
firmly pressing on cylinder block face and compressing 
spring so that the cylinder block face is flush with 

pump housing. 


V. CHECK WITH INSTRUCTOR 
VI. SHOW PUMP IN GRAPHIC FORM 


(WHEN NECESSARY). 


PROCEDURE FOR CYLINDER BLOCK DISASSEMBLY. 


CTS-96 
4 of 4 


ኢጋ | ፍዝ ርጋ 


<= oa — a 








© 'NMOHS чзано AHL NI SLHVd лумнаи, 
| | 





-NI ЗЛОМЗЯН ^ ONIudS JHL NO №155 ЗЧАаИ О 
SASII3H OIL ATAO'IS-1JO LAN JHE HOVE (D 






syalld DNIU dVNS 
НИМ DNIH dVNS ፳ለ0(3ዝ(4) 


“ONTY dVNS AHL ИОНЯ ASAON ምሪ 
“ЯН SI NOISNS.L TILNN N3.LHOLL( 8 


"LOS AHL NO LON AHL аузнни (+) 


"HSHSVA УПА M3HLONV(E) 


"32018 u3adNI142 HONOUHL LSNUHL(Z) 


(SLINN "IVO 02 NO 
SYIHSYM 'G'O..2/L I СМУ L'IOH S x 8/£ asn) 
SLINN "IVD 01 NO H3HSVA УЛА dO ЛУ 
HINOHHL ONO" .2/T € LIOU 8/6 V .LH3SNI (1) 








Variable 
Inline 
Piston 
Pumps 





Vickers, incorporated 





| 











Service Parts 
Information 





M-PVB20 
M-PVB29 


10 Design 
р?_ 





1401 Crooks Road Revised 11-1-85 M-2213-S 
Troy, Michigan 48084 


A Libbay-Owens-Ford Company 


WARNING: USE THIS DRAWING FOR PARTS INFORMATION ONLY. SEE OVERHAUL MANUAL M-2 





STEM SERVO CONTRGL 
M-PVB* -*1*-10/11-D*-10 


028500 QD ጊ 


40200094 "D" RING (2 REQ'D) 
0284961 CYLINDER ከ፻ 
88410 SNAP RING D 925) ) 
7 235020 SNAP RING 
0296233 HLUG 
qo» 284997 PISTON 
0306872 SPOOL 5/А 
STEM SERVO KIT 


292311 WASHER 

| a [WARNING REMOVE 7074 PL 

89447 SNAP RING MODEL Nc dS ON CONNECT APPROPRIATE СС 
: : VALVE BEFORE STARTING 


40154008 "О" RING 
285007 COVER M-PVH29-L**-10-D*-10 923890 MENT 
M-PVH29-R** -10-D* -10 923068 = 


181879 SCREW (4 REQ'D) 

[22 i INCLUDED IN COMPENSATOR SUBASSEMBLY KIT ———h << 

ለ a ` ж p 
us А oe emo sear ና ና ና [caer E ovr: 
HIT | |941568 
jp pea] — | нота | ex m cas 244956 [23990 CR — 
) ° ; | 1296234 | 1923859] са | 
ЕСЕ ЕРЕДІ? ieri] 774 [206144 923991 ርህ | 
I ] 


| | 113000 PLUG 
4245976 GASKET 
I | 85802 PISTON ROD 
| 265803 PISTON 
ፊ 
š ыы б 
rail س‎ 
am Q 
e 
= 
ፖ፦ 
251108 BEARING 
227401 SCREW 
(2 REQ'D) 


265399 ROTATION PLATE 


RING WASHER| BLOCK 


















| 


cas 


10358 SCREW (4 REQ'D) 
TORQUE [TO 60-70 Ib. in. 
113000 PLUG (INCLUDED 
IN COMPENSATOR KIT) 
185038 SNAP RING 

1295 SCREW (6 REQ'D) 




















ORQUE TO 45-55 Ib. ft. 
186580 PLUG 
4154129 "О" RING 


VALVE PLATE S/A 
| ከርበ | me. 251198 BEARING 


THESE PARTS IN 


M-PVB20-***-10-*-10 194025 246386 | 238780 250688 
M-PVB29-*** -10-*-10 263585 259458 













M-PVB20-R** -10-C-10 
IM-PVB20-L**-10-C-10| 938401 ^ | 
M-PVB29-L** -10-C-10 











FOR MAINTENANCE INFORMATION 


D FOOT MOUNTING BRACKET KIT 





FB-C-10 
(INCLUDES SCREWS) 





SEAT | SPRINGI PLUG MODEL 
45915| 273671 1245973 | M-PVB2* -*** -11 -C/CG-10 
06370] 306434 |306369| M-PVB2* -***-11-CR-10 
227401 SCREW (4 REQ'D) 45975] 273671 |245973| M-PVB2* -*** -11 -CV/D -10 
164432 INSTRUCTION PLAT 
LE 117506 RETAINING RING 
1075 SCREW (2 REQ'D) 
TORQUE TO 40 -50 Ib. ft. 12090 PLUG: Уә 117507 RETAINING RING 
283090 BEARING 
4154129 "O" RING ተመ © 
መኃ gb በወጡ” 
(2) "бу 
288439 YOKE 3913 PIN | f 154132 O" RING 
SUB-ASSEMBLY (2 REQ'D) 






س 








00 


D ዐዐር5ሀ8.” 
| 4295262 


ex | 5 245982 
HOUSING | SHAFT SEAL 


 መፀር:200 194818 SPACER 
11456 BEARING (2 REQ'D) 
251046 PINTLE "^ |M-PVB*-**-10-*10 [245979 [246353] 
215 





жем” Чыл, 






(2 REQ'D) ብ М-РУВ*-**С-10-*10[282880 | —— | 
4175943 
Онан PLUG 





SPHERICAL | SHOE | PISTON KIT | SWASH | ROTATING 
WASHER 8/ል | PLATE | (9 PISTONS) | PLATE} GROUP KIT 
ፌር 


IN ROTATING GROUP KIT 






248809 941883 938280 
941888 938290 





AINCLUDED IN 
923006 SEAL KIT 








MODEL CODE BREAKDOWN 





M-PVB 2* -(*) є - 10 - ቾሠ -10 жж 


MOBILE 
SPECIAL 
FEATURES 
PUMP 
VARIABLE 
CONTROL DESIGN 
DISPLACEMENT NUMBER 
PISTON TYPE 
IN-LINE CONTROL 
C - COMPENSATOR CONTROL 
CM - COMPENSATOR (LOW 
PRESSURE 
FLOW RATING @ 1800 RP CG - REMOTE ADJUSTMENT 
20 - 20 USGPM CR - DIFFERENTIAL, CUTOFF 
29 - 29 USGPM D - STEM SERVO 6 
PUMP DESIGN 
NUMBER 
MOU 
F - FOOT BRACKET 
(OMIT FOR FLANGE) 
SHAFT TYPE 
G - SPLINED 
(OMIT FOR 
ROTATION (VIEWED FROM KEYED SHAFT) 
SHAFT END) 
L - LEFT 
R - RIGHT 





For satisfactory service life of (ከ688 components, use full flow filtration to provide fluid which meets ISO C 
cleanliness code 16/13 or cleaner, Selections from Vickers OFP, OFR, and OFRS series are recommended. 


Litho in U.S.A, 








Service Parts Information 


@ PRESSURE (F3)X(C)T-03-* *-21/22 














ATRIWOVA COMPANY 
REDUCING 
VALVES (F3)X(C)G-03-* *-21/22 
| ———————— 
ል262334 "О" RING 401698 PLUNGER 
4197572 BACK-UP RING 401699 SPRING 


SPACER (SEE TABLE 





COVER SPRING (SEE TABLE) 


9401697 LOCKSCREW 242611 COVER 
(SEE NOTE) 





290057 PISTON 
7075 PLUG 



























401701 NUT 


290467 ፦ | 7076 PLUG | 
ADJUSTMENT | Б | 

እ = III SPRING (SEE TABLE) 

= 4262357 "О" RING 

= 4261934 PLUG 
== 340302 BODY (XG) 
aT 0340292 BODY S/A 

NAMEPLATE : (FOR ХСС ONLY 
AX-36212 SCREW 
Ф (2 REQ'D) 


ж428816 SPOOL 
40263496 "O" RING 


@315932 PLUG 4154012 "О" RING 


160571 ROLL PI 





136568 PLUG 


695633 SPRING 


*REPLACE SPRING АМ: 
@79795 CHECK VALVE 


SPOOL ON -21 DESIG 
UNITS THEN RESTAM: 
NAMEPLATE TO -2 
DESIGN. 
261934 PLUG 

262357 "О" RING — | 


345966 COVER 298126 SCREW (8 REQ'D) 


NOTE TORQUE 275-300 Ib. in. 
INSTALL LOCKSCREW WITH 345966 COVER 
STEPPED O.D. END TOWARD 


SPACER OR SPRING RETAIN- 
ER AS SHOWN. SEAL KIT 919836 
= 
SPRIN RANGEPSI|  USGPM 
IBEX Vue Uwe | 75-1000 | - ፣ — | 
IX(C)G-O3-1F-21/22| 428818 | ° - 


7 
X(C)G-03-2B-21/22| 428811 


695927 SEAT 
eXCG MODELS ONLY INCLUDED IN 
4262328 "О" RING BODY SUBASSY 
























neyt X(C G-03-2F-21/22 428818 
O ` ee X(C)G-03-3F-21/22 401700 | 386715 | 150-2850 1 





EEE ጋመ DEZ z 
Vickers, Incorporated Revised 11-1-85 3357-5 
1401 Crooks Road 

Troy, Michigan 48084 











—— ! 





401698 PLUNGER 
F3)- X{C)T- 02454 -21/22 4262334 "О" RING 
197572 BACK-UP 
RING 





COVER SPRING (SEE TABLE) 
401699 SPRING 


290057 PISTON @ 
7075 PLUG 


360680 SEAT 





























7076 PLUG 

342611 COVER 

SPRING (SEE TABLE) 
4262357 "О" RING 





290467- 
ADJUSTMENT 
KNOB | 








КОПТО > 















| 401701 NUT + a 
| 6401697 LOCK SCREW 04263496 "О" RING 
(SEE NOTE) : 
| РАЕН 315932 PLUG 
D (SEE TABLE) 
SPOOL ON -21 DESIGN| 4x-36212 SCREW | 995833 SPRING 
UNITS THEN RESTAMP (2 REQ'D) | EXE | 136568 PLUG 
NAMEPLATE TO -22 ባክ (2 REQ'D) 
NAMEPLATE’ mm 
| 679795 CHECK 
340289 BODY KT) MA A IDEE TT fe he 
90592" 
9340290 BODY S/A et ag ሺ 


(FOR XCT ONLY) BODY SUBASSY 


4262357 "О" RING 
š id 428816 SPOOL 
298126 SCREW (8 REQ;D) 


zu 
INSTALL LOCKSCREW WITH S = TORQUE 275-300 55. ih. (Ü 


STEPPED O.D. ENDT ү 345966 COVER 
SP ACER OR SPRINGR 
ER AS SHOWN. € FOR XCT MODELS ONLY 


0 7 RANGE ESI] - USGPM | 
SPRING RANGE PSI USGPM 
7 


Х(С)Т-03-1В-21/22| 42881 መ — 75-1000 | 7 | 





^261934 PLUG 
(2 REQ'D) 





nd 



















Xx (C)T-03-1F-21/22[ 428818 
X(C)T-03-2H-21/22 583937 


[X(C)T-03-25-21/22| 428818 -150-200| |14 | 
(Х(С)Т-03-3Е-21/22 401700 | 386715 | 150-2850 


MODEL CODE BREAKDOWN 
(F3)- X (C)* - 03 - ** - 2: 


Sh 
J yao. DESIGN ba 








i 
AINCLUDED IN F3 
SEAL KIT 919836 
1 


| 


! SEALS FOR MINERAL om | 


PIE dii ord Ba MAXIMUM RATED USGPM FLOW CAPACITY 
PRESSURE REDUCING B- TUSGPM 15 MIN. ADJ. PRESS. 
CHECK VALVE F-14 USGPM 150 MIN. ADJ. PRESS. 











MOUNTING MAXIMUM PRESSURE ADJUSTMENT © 
G - MANIFDLD OR 1 - 1000 PSI 
SÜBPLATE 2 - 2000 PSI 
T -3/8 IN. NPTH THREAD 3 - 2850 PSI (150 PSI MINIMUM 


| 3/8 IN. VALVE SIZE RECOMMENDED) 


For datisfactory service life of these components, use full flow filtration to provide fluid which meets ISO 
cleanliness code 18/15 or cleaner. Selections from Vickers OFP, OFR, and OFRS series are recommended, 





| Litho in U, S, ^ 


ኣሕ | t ñ E | 


Spare parts information 

Ersatzteilinformation 

Fiche de pièces détachées 
.. Bollettino parti di ricambio 


Piston pump 
Kolbenpumpe 


Pompe à pistons 
Pompa a pistoni 





[1] PVH Model Series 
> ' [Z] Varlable Displacement 
98 - 98 сот 
- E37] Quiet Version 
» Blank - Mobile version. 


< 


” Qi - Quiet industrial 
CE] Mounting Flange 
 C-.SAE "C", 4 bolt 


AVE TAS ite (Viewed from shaft end) 
rg A в - Glockwise rotation 
Pu < i Counterclockwise rotation 
F 


[EZ] Port Connections 


ኣ F - SAE flange ports 
' - Mx flange ports 


s Configuration (see table) 





er 
Control Option 
4 Pt] Солго © ብ 


[፲2] Pressure Comp. Setting 
(Tens of bar) 
25 - 250 bar setting (C) 
€ - 70 bar setting (CM) 
ісі rer Torque Limiter Setting 
be} (Tens of bar) 
^ 9» 18 - 180 bar 
ሯ (Must be 30-80 % of Max. pres- 
ж” sure compensator setting) 
Control Design 


30 - C/CV 
13- CT 


14 - CVT A 





Released 8-1-90 


‘PVH 98 (QI 





HET 


[CE] Baureihe PVH 


[27] Versteitbares. 
Férdervolunten 
98 - 98 በኝህ ኞች 
[37] Leise Ausführung 
Leer - Mobil-Version 
Ol - Бабе Industrie-Version 
Bfestigungsflansch 
C - SAE "C" , 4 Schrauben 
[SJ Drehrichtung 


(Mit Blick auf Wellenende) 
R - Rechtslauf 
L- Linkslaut — 


[E] Bauart (siehe tabelle) 


Systemanschiüsse 


E - SAE Flansche 
M - Matrische Flansche 


Welle 
(siehe tabelle) 


Wellendichtung 


S - Einzeldichtung 
D - Doppeldichtung 


Seriennummer Pumpe 
[11] Reglervausführung 


(siehe tabelle) 
[12] Regtersinsteliung 
{in 10 bar stufen) 
25 - 250 bar (C) 
7 - 70 bar (CM) 
[13] Einstellung Drehmoman-. 
begrenzer 
(in 10 bar Stufen) 
18 - 180 bar 


(MuB 30-80 96 der max. Regler- 
einstellung betragen 


[14] Seriennummer Regler 


30 - C/CV 
13- CT 
14 - CVT 


TEN NN ГЭЖ‏ کے 


X ሙጫ 


l//CKERS 


ፖ 


Y 


C 25 


[1] Série PVH 

[Z] Cytindrée variable 
98 - 98 cm?/tr 

ከ3] Version silencieuse 


Omis - version mobile 
- version industrielle silan- 
cieuse 
[Æ] Bride de montage 
C- SAE C À 4 vis 


[5] Sens de rotation 
(vu du cóté arbre) 


R - horaire 


1 L - anti-horaire 
Exécution 


(Voir 18 tableau) 

Raccordement des ori- 
fices 

F - bride SAE 

M - bride métrique 

Bout d'arbre 
(Voir le tableau) 

Joint d'arbre 

5 - Simple 

D - Double 

Numéro de dessin de 
pompe 

[11] Choix de commandes 
(Voir le tableau) 

Tarage du compensateur 
de 


(en dizaines de bar) 
25 - 250 bar (C) 
7 - 70 bar (CM) 
[13] Réglage du limiteur de 
cou 
(en dizaines de bar) 
18 -180 bar 
(Obligatoirement 30 à 8096 du 
tarage maxi. de compensateur) 


[14] Numéro de dessin de la 


SVT 18-14 | 
d 





18 


pr 


EX የዩ 4 Modello serie PVH 


[5] Cilindrata variabile 
98- 98 66/7 
[37] Versione silenziosa 


Vuoto ~ versione appl.mobila 
QI - Versione silenziosa appl.in- 
dusiriali 
Flangla di montaggio 
C - 4 fori SAE "C" 
Rotazione 
{vista dal Isto albero) 
R - Rotazione oraria 
C - Rotazione antioraria 


ЕЕ razio 
[8.1 Configurazione 


Bocche di connessione 


F - attacchi flanglati SAE 
М - attacchi a flangia metriche 


z Albaro 
(vedi tabella) 


[37] Guarnizione albero 
S - Singola 

D - Doppia 

Serie pompa 


[11] Opzloni aul controllo 
(vedi tabella) 


Taratura del compensatore 
di pressione 
(ín decine di bar) 

Pressione di taratura da 25 a 250 

ber (C) 

Pressione di taratura da 7 a 70 

bar (CM 

( [13] Taratura del limitatore di 
: coppa (in decine di bar) 


da 18 a 180 bar 
በ compresa dal 30 


massimo valore tara- 
ቁጩ КЫ] Бе massimo 


M-2208-G 








መጨ. 


Blank - Non thru drive 

ል - SAE "A" pad thru drive 

В - SAE "B" pad thru drive 

C - SAE *C"|pad thru drive 
Shaft 

1-SAEC keyed 

2 - SAE С 

3 - SAE CC ed 

13 - SAE СС Straight keyed | 





[11] Control Options 
C - Pressure Compensator STD. 


СМ -P re Compensator 
C**V - Pressure Compensator- 


with load ing 

CI ure Compensa- 
tor with limiter 

Сүт - ure Compen- 

sator with limiter & load- 

sense 


Bauart 


Leer - Ohne durchg. Welle 
ል - SAE "A" Befestigung für 
durchg. Welle 

B - SAE “В” Befestigung für 
durchg. Welle 

С - SAE "С" Befestigung für 
durchg. Welle y 


Welle | 


d- SAE “С” zylind. mit Paßleder 
2 - SAE “С” verzahnte Welle 


3 - SAE "СС" nte Welle 
13 - SAE “СС” zylind. mit PaBt- 
eder 


[11] Reglervaustührung 
C - Druckregler (Standard) 


CM - Druckreg 

C**V - Druckregler mit Load 
sensing 

G**7** - Druckregler mit Dreh- 
momentbegrenz 

C*"yT** - D regler mit 
Drehmomentbegrenzer und 
Load sensing 


Exécution 


Omis - sans entraînement traver- 
sant 

A - entrainement traversant avec 
plan de pose SAE A 

B - entrainement traversant avec 
plan de pose SAE B 

C - entrainement traversant avec 
plan de pose SAE C 


Bout d'arbre 


1 - cylindrique clavetá SAE C 
2 - cannalé SAE C 

3 - саппеіё SAE СС 

13 - cylindrique claveté SAE 
cc 


[EL] Choix de commandes 
C - compensateur de pression 
standard 


CM - compensateur de pres- 
sion 
C**V - compensateur de pres- 
slon "load-sensing" ' 
C**T** - compensateur da ` 
pression avec limiteur de 

s 


couple 


C**"VT** - compensateur de ы, 
pression "load-sensing" avec 
limiteur de couple. | 


Configurazione | 


Vuato - Albero non passante 

А = Albero passante con flangia 
SAE "A 

8 - Albero passante con flangla 
SAE "B" 





C - Albero con flangia 
SAE "C" 

Albero 

1 - Cilindrico con chlavetta 
SAE "C" 


2 - Scanalato SAE "C^ 

3 - Scanalato SAE "CC" 

13 - Cilindrico con chiavetta 
SAE "CC" 






Opzioni sul controllo 


C - Compensatore di pressions 
standard 

CM - Compensatore di pres- 
sione 

C*ay - Compensatore di pres- 
slone con rilevatore di carico 
C**T** - Compansatore di 
pressione con limitatore di cop- 
pia 

C**VT** - compensatore di 
prassione con limitatore di cop- 
pia e rilevatore di carico 








Item Part no. 


Pos, 


Telle-Nr. 


8935 


200104 ል 


Š 
ሯ 
u» 


о 
: 
жж 


Description 
Screw 

Control S/A kit 
Nut 


Adjustment screw 
Erin guide 
in 


Load spri 
spring guide 
O-fhg 


Shaft spacer kit 
Valva plats 
Rotating group kit 
Screw 


Limiter 
Retaining ring 
Spring guide 


Spring 

Spring guide 
Hi E block 
Piston kit 





ዕ-ቭበ8 


ng 
Retaining ring 
В ph 
O-nng 
Nameplate 
Housing 6:8 seal) 
Housing (double seal) 


Druckegrenzer-Kolben 
"Load sensing“-Kolben 


&use (Einzeldichtung) 
Gehäuse (Doppeldichtung) 





Désignation Descrizione 
Vis Vite 
Kit de sous-ensemble de commande Kit controllo S/A 
Ecrou Dado 
Bouchon Т 
Joint torique о: Bing 
Vis de réglage Vite di azione 
Guide de ressort Guida della molla 
Ressort de commande Molla di regolazione 
Guide de ressort Guida della molla 
Bouchon Tap 
Joint torique O-Ring 
Vis de réglage Vite di regolazione 
Guide de ressort Guida della molla 
Goupille de positionnement Spina 
Ressort de charge olta di carico 
(Guida de Guida della molta 
dont tog E 
int ue O-Ring 
Bouchon T 
Joint toriqua O-Ring 
Tiroir de limiteur de pression Cursore limitatore di pressione 
Tirolr de détection de charge Cursore dl rilavazione carico 
Corps (CIEN) Corpo [C/CM) 
Corps (бу Согро መ) 
Vis Vite 
Vis Vita 
Vis Vite 
Bloc de distribution Blocco valvola 
Bouchon 
Joint torique O-Ring 
Siège e 
Otturatore 
e positionnemen ina 
Goupille de positionnement Spina 
Piston de maintien Pistone di reazione 
Ressort Molla 
е de maintien Asta di reazione 
Joint torique O-Ring 
Piston de commande Pistone di controllo 
е de commande Asta di controllo 
Joint torique O-Ring 
Roulement Cuscinetto 
Joint Guamizione 
Kit de cales d'épaisseur pour arbre | Insieme distanziale albero 
Glace de distribution Piastra di distribuzione 
Ensemble rotatif Kit gruppo rotante 
Vis Vite 
Limiteur Limitatore 
us de maintien Anello di arresto 
Gufde de ressort Gukda della molla 
Ressort Molla 
Guide də ressort Guida della molla 
Barillet Blocco cilindri 
E de pistons 
aque de poussée 
Arbre {type 1 
Arbre (type 2 
Arbre (type 3 
end re 
а 
Entretoise 
Bouchon 
Joint torique 
Vis 
Sont ior 
ue 
аы d'étrier 
Demi-codquille Semisede del cuscinetto 
Demi-coquille Semisede del cuscinatto 
Roulement Cuscinetto 
Circlips Anello di aresto 
Joint d'arbre Guamizione dell'albero 
Joint A E i 
5 ue -Ring 
Plaque signalétique Piastrina | 
Carter (joint simple) Corpo (con singola Батаа 
Carter (joint double) Corpo (con doppia guarnizione 












In rotating group kit” 


in bearing kit 877425 


Item To que values 

Pos. moments 
Rep. 85 de serrage 
Pos. di sarraggio 








974106 Nm. (71-78 Ib.ft) 
75483 Nm. (55-60 Б.) 
29132 Nm. (21-24 5.8) — 
9432 Nm. (21-24 Ib.ft.) 
831102 Nm. (61-75 Ib.ft) 
834102 Nm. (61-75 Ib.ft.) 
834102 Nm; (61-75 5.8) 
12.7-13Nm. (8.9-9.5 Ib.ft) 
83 Nm. (55-60 54) 
5183 Nm. (55-60 Ib.tt.) 
31137 Nm. (23-27 16.8.) 
974106 Nm. (71-78 5.8) 
7-9 Nm. (5-6.6 Ib.ft.) 
3.6-4.4 Nm. (2.3-3 1.) 
75483 Nm. (55-60 Ib.ft. 


Er e 


— 


All repairs must be made in 
clean conditions and by clean 
4 compatible with sub- 
sequent jefficient operations of 
the unit in systems having filtra- 
tion to 29pm or finer. 


LI 


ж Nicht lieferbar 


ል Erhältlich als Einzelwellen 
Dichtungssatz 02-102263 
Erhältlich als Doppelwell 
Dichtungssatz 02-1 | 

® Erhaltiich Als Rotationsbau 
gruppe 877422. 


m Erhältlich als Lagersatz д 


© Erháltich bei Reglertyp С 
፪፪ Siehe Montageanvwelsu 


ІН Siehe Mantagchinwels 


Bei Inbetriebnahme und ге 

trieb dieser 

dia Filterung der ВК 

Кей - auf 25 um oder feiner = 

Voraussetzung fir optinjale 

oer und Lebens- 
er. 


| 


ж Non disponible séparément. 

ል Compris dans la pochette” 
02-102263 (Joint d ' arbre 
simple) 

Pochette équivalente 
02-102264 (joint d ' arbra 
double) 

э Compris dans la kit d'ensemble 
rotatif 877422. 

ш Compris dans le kit de 
roulement 877425. 

© Omis sur le sous-ensemble de 
commande C 


፪፪ Voir la remarque sur le sens de 
rotation. 


Æ Voir la remarque sur le montage. 


Toutes les réparations doivent 
être faites dans des conditions 
saines et par des moyens pro- 
pres compatibles avec le fonc- 
tionnement correct de l'appareil 
dans un circuit filtré à 25 microns 
ou mieux, 


I] | 

Ж Non in vendita singolarmente 

ል Disponibile nella serle a singola 
guamizione d ' albero | | 
02-102283 i 
Equivalente alla serie a doppia 
guamizione 02-102264 


e Disponibile nel kit per ዘ 
gruppo rotante 877422 

и Disponibila nel kit del ES 
netto 877425 

© Omattere sul controllo c S/A 

፪፪ Vedere istruzioni per il montag 
gio [ 

ІН Vedere nota per ዘ montaggio 


[6 riparazioni. devono essere ef- 
fetiuate in ambiente pulito е in 
ogni caso in condizioni tali da 
consentime un regolare funzio- 
namento In sistemi kiraulici con 
grado di fittrazione di 25 o più fi- 
na. I | 

፤ 


i 
J 
ñ i 
i | 
$ Д. 





Model designation 
Typenbezeichnung 
Code de désignation 
Codice di identificazione 


© 00090 


98C-**-10-C 02-125160 857681 ----— 627391 
98C-**-10-CM 02-125162 _ 857675 ------ 627391 
88C-**-10-CV 02-125161 857881 857688 627391 (2) 154128 (2) 70-280 Bar 








Model designation 
Typenbezeichnung 
Code de désignation 
Codice di identificazione 





88C-LF-10-C* 


ዝክ 


98C-RF-10-C* 
C-RM-10-C* 





98C-LF-10-CT 
98C-LM-10-CT 








98C-RF-10-CT 
98C-RM-10-CT 








988QIC-LF-10-C* 
98QIC-RF-10-C* 


8 NOTE 


Use shims (item B) as required to 
obtain 0.01-0.10 mm (.0004-,004 
in.) axial shaft endplay. 


ц NOTE 


Right hand rotation shown, For 
Іей hand rotation install control 
rod (Bm) & control piston (6!) in 
valve block port #2 & bias rod 
(6), bias piston (5h), & spring 
(бі) In valve block port #1. 


፳ HINWEIS 


Erforliche Anzahl Scheiben 
Pos. Nr. 8 für ein axlales Well- 
enspiel von 0.01-0.10 mm 
(.0004-.004 in) verwenden. 


и HINWEIS 


Dargestellt tar Rechtslauf, Für 
Linkslauf Steuerstange (бт) & 
Steuerkolben (61) In Ventilblock 
Anschluß #2 und Haltestange 
(6j), Haltekolben (6h) ል (61) in 
Ventilblock Anschluß #1 motier- 
en. 


Pressure range 


Druckbereich 
Plage de tarage 
Pressiona di taratura 
154128 70-250 Bar 
154128 35-140 Bar 


S REMARQUE 


Monter les cales d'épaisseur 
(rep. B) nécessaires pour que 
l'arbre ait un jeu axial de 0,01 à 
0,10 mm (0,0004-0,004 in). 


m һо 


Rotation à droite: modèle il- 
lustré. Rotation à gauche: dans 
le bloc de distribution, monter 
d'une part la tige (6m) et le pis- 
ton (61) de commande dans 
l'orifice n° 2, et d'autre part la 
tige (8j) et le piston (6h) de 
rnaintien ainsi que le ressort 
{6} dans orifice n° 1. 




















E NOTA 


Usare spessori (particolare 8) 
necessari per realizzare 

un gioco assiale all'estrernita" 
dell'aibero di 0.01-0.10 mm, 


it NOTA 


Viena illustrata la rotazione des- 
tra, Perla rotazione a sinistra 
installare l'asta di controllo (6m) 
e il pistone di controllo (60 
nell'attacco del blocco valvola 
r.2; l'asta di reazione (6]), il pi- 
stone di reazione (6h) ela molla 
(бі) nell'attacco del blocco valvo- 
la n.1. 


a. Мы 
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| Section I - INTRODUCTION 


A. PURPOSE OF MANUAL 

| 

| 

This manyalhas been prepared to assist the users 

of Vickers balanced vane type hydraulic Single pumps 
inproperly installing, maintaining and repairing their 
units. In the Sections which follow, the single pumps 
are deseribed| in detail, their theory of operation is 
discussed andlinstructions are given for their proper 
installation, maintenance and overhaul, 


The genera! series of models covered are V10, v20, 
ሃ10ጅ, VIOP, V20F, and V20P. The information given 
applies to thd latest design configurations listed in 
Table 1, Earle designs are covered only insófar as 
they are similar to the present equipment. | 


В. GENERAL INFORMATION 





tion and installation dimensions are not contained in 
this manual. e parts catalogs and installation draw- 
ings listed in Table 1 are available from any 


1. latin dime - Service parts informa- 


ickers 


OUTLET PORT 


PRESSURE 
PLATE 














Application Engineering office, or from: 


Vickers, Incorporated 
1401 Crooks Road 
Troy, MI 48084 


2. Model Codes - There are many variations within 
each basic model series, which are covered by vari- 
ables in the model code, Table 2 is a complete break- 
down of the code covering these units. Senvice in- 
quiries should always include the complete unit model 
number, which is stamped on the pump cover. 


TABLE 1. 
PARTS CATALOGS AND INSTALLATION DRAWINGS 


V20F | М-2004-5 
V20P 


HYDRAULIC OIL] INDUSTRIAL MOBILE 
RECOMMEN- |APPLICATIONS; APPLICATION 
950 


DATIONS | 12868 | “М-2550-Б | 









ን PUMPING 
УАМЕ | CARTRIDGE 





INLET PORT 


DRIVE SHAFT 


Figure 1 














MODEL CODE BREAKDOWN 


V10-(P) * * * * - 


VANE PUMP ር መ! 


SERIES 
10 OR 20 

























Ss 


F - FLOW CONTROL COVER 
P - PRIORITY VALVE COVER 
OMITTED - STD. COVER 


MOUNTING 
1-2 BOLT FLANGE (SAE "А" SIZE) 
2-FOOT BRACKET AT 12 O'CLOCK 
(VIEWED FROM THE SHAFT END) 
23-FOOT BRACKET AT 3 O'CLOCK 
26-FOOT BRACKET AT 6 O'CLOCK 
29-FOOT BRACKET AT 9 O'CLOCK 


INLET PORT 
MODEL] _ SIZE | 
І. 5"Dia. -2 BOLT FLG. 


. 3125" -12 UN2B THD, 
"N P. T. F. 





RING CAPACITY -1200 RPM -100PSI 


* * (*)-(*) 20-***L 
























FOR LEFT HAND ROTATION 
VIEWED FROM SHAFT END 


SPECIAL FEATURE SUFFIX 


DESIGN & MODIFICATION 
V10-10 V20(F)-11 
V10(F)-20 ሃ20፻ -11/12 


PRESSURE SETTING 
A-250 PSI 
B-500 PSI 
С-150 PSI 
D-1000 PSI 
E-1250 PSI 
F-18500 PSI 
6-1750 PSI 
H-2000 PSI 
J-2250 PSI 
K-2500 PSI 


FLOW RATE THROUGH 

ORIFICE IN COVER 

2-2 GPM 

3-3 GPM (V10F ONLY) 
-4 СРМ ` 

5 GPM (VIOF ONLY) 

6 GPM 

7-7 GPM (V10F ONLY) 

8-8 GPM (V20F ONLY) 


PRESSURE PORT POSITIONS 

VIEW FROM COVER END 

A-OPPOSITE INLET 
CONNECTION. 


4 
9 
6 





(v10) (v20) B- 90° COUNTERCLOCKWISE 
1-1 USGPM 6-6 USGPM FROM INLET CONNECTION 
2-2 USGPM 7-7 USGPM C-INLINE WITH INLET 
3 - 3 USGPM 8-8 USGPM D-90°CLOCKWISE FROM INLET 
4 -4 USGPM 9-9 USGPM CONNECTION 
5-5USGPM 11-11 USGPM 
6-6 USGPM 12-12 USGPM 
ገ - ና USGPM 13 - 13 USGPM SHAFTS 

1-STR. KEYED 
Q OUTLET PORT CONNECTIONS 3-THD. 
FLOW CONTROL COVER PRIORITY VALVE COVER 4-THD. 






NPT THD. 
V20O0NLY 


Se Tun, —— | —— | 
ST, THD 


1 1/16-12 3/4-16 1 1/16-12 
ST. THD. |ST. THD. 
(V20F) (V20F) 





ST. THD. 
V20 ONLY 








3/4-16 3/4-16 3/4-10 1/8-14 3/4-16 
T ST. THD. |ST. THD. ST. THD. ST. THD. | ST. THD. 
(V10F) (V10F) (V20P) (V20P) (V20P) 








тылы asl сық (mm | аа 
CODE| COVER TANK OUTLET | OUTLET TANK 11-SPLINE-9 TOOTH 
9/16-18 3/4-16 9/16-18 12-SPLINE -13 TOOTH 
ST. тнр. ST. THD. | ST. THD, 15-SPLINE -13 TOOTH 
VIOP {V10P) (Vi0P) 27-TANG 


34-THD. 
38-SPLINE -11 TCOTH 
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Section II - DESCRIPTION 






Á. GENERAL 

Pumps in this series are usedto develop hydraulic 
fluid flow fpr the operation of Mobile and Industrial 
equipment, e positive displacement pumping car- 
ӨТ ФЕ are the rotary vane type with shaft side loads 
hydraulically balanced. The flow rate depends on the 
pump size and the speed at which it is driven. 

АП unit are designed so that the direction of 
rotation, pumping capacity and port positions can 
be readily dhanged to suit particular applications. 


B. ASSEMBLY AND CONSTRUCTION 

The V10 series pump illustrated in the cul -a-way 
of Figure 1 is representative of all single pumps in this 
series. Thejunit consists principally of a portéd body, 
a ported core and a pumping cartridge. Components 
of the pumping cartridge are an elliptical cam ring, a 
slotted rotor splined to fit the drive shaft and twelve 
vanes fitted to the rotor slots, 

The eth ДЕ cartridge cam ring is sandwiched be- 
tween the y and cover, A ball bearing and bushing 
located in the body and pressure plate respectively sup- 
port each end of the drive shaft and center the rotor 
withinthe cam ring. Asthedrive shaft is driven by the 
prime mover the rotor and vanes generate flow by car- 
rying fluid arpund the elliptical cam ring contour. Fluid 
enters the cartridge through the inlet port in the body 
and is discharged through the pressure plate into the 
outlet port of the cover. 





C. FLOW CONTROL AND RELIEF VALVE 


У10 and V20 pumps are available with an integral 
Flow ControlandRelief Valve in the pump cover, This 
limits the fluid flow in the system to a maximum pre- 
scribed rate and prevents excessive pressure build- 
up. Fluid not required in the system is recirculated 
to tank. 


D. PRIORITY VALVE 


V10 and V20 pumps are also available with a pri- 
ority valve located in the pump cover. The priority 
valve maintains nearly a constant flow toa primary 
circuit and diverts the remaining flow to a secondary 
circuit. Flow going to the secondary circuit is deter- 
mined by pump delivery. Theprimary circuit is pro- 
tected by anintegralrelief valve but an external relief 
valve must be provided for the secondary circuit, 


E. APPLICATION 


Pump ratings in GPM as shown in tlie 
are at an PSL. ratin 
speeds, methods of installation and other application 
information, Vickers Application Engineering person- 
nel should be consulted. 


Section III - PRINCIPLES of OPERATION 


A. PUMPING CARTRIDGE 


As mentibned in Section II, fluid flow is developed 
by the pumpihg cartridge. The action of the cartridge 
is illustrated in Figure 2. The rotor is driven within 
the cam ring by the driveshaft, which is coupledtoa 
power source. Ав the rotor turns, centrifugal force 
causes the vines to follow the elliptical inner surface 
of the cam ring. 





Radial movement of the vanes and turning of the 
rotor cause the chamber volume between the vanesto 
increase as the vanes pass the inlet sections of the 
cam ring. This results in a low pressure condition 
which allows atmospheric pressure to force fluid into 
the chambers. (Fluid outside the inlet is at atmospher- 
ic pressure or higher.) 


This fluid is trappedbetween the vanes and carried 


| Figure 2 

















past the large diameter or dwell section of the cam 
ring. As the outlet section is approached, the cam 
ring diameter decreases andthe fluid is forced out into 
the system, System pressure is fed under the vanes, 
assuring their sealing contact against the cam ring 
during normal operation. 


B. HYDRAULIC BALANCE 


The pump cam ring is shaped so that the two pump- 
ing chambers are formed diametrically opposed. Thus, 
hydraulic forces which would impose side loads on the 
Shaft are cancelled, 


C. PRESSURE PLATE 


The pressure plate seals the pumping chamber as 
shown in Figure 3, ለ light spring holds the plate 
against the cartridge until pressure builds up in the 
system. Systempressure is effective against the area 
at the back of the plate, which is larger than the area 
exposed to the pumping cartridge. Thus, an unbal- 
anced [orce holds the plate against the cartridge, seal- 
ing the cartridge and providing the proper running 
clearance for the rotor and vanes, 


D. FLOW CONTROL AND RELIEF VALVE 


1. Maximum flow to the operating circuit and 
maximum system pressure are determined by the in- 
tegral flow control and relief valve in a special outlet 
cover usedon some V10 and V20 pumps. This feature 
is illustrated pictorially in Figure 4. ልክ orifice in 
the cover limits maximum flow. A pilot-operated 
type relief valve shifts to divert excess fluid delivery 
to tank, thus limiting the system pressure to a pre- 
determined maximum. 


2. Figure 4A shows the condition when the total 
pump delivery càn be passed through the orifice. 

This condition usually occurs only at low drive 
speeds. The large spring chamber is connected to the 
pressure port through an orifice, Pressure plus spring 
load in this chamber slightly exceeds pressure atthe 


LIGHT SPRING 
HOLDS RELIEF PILOT 
VALVE CLOSED POPPET 
WHEN PRESSURE 
IS EQUAI, ON 
BOTH ENDS 


SPOOL BLOCKS 
TANK PORT OFF 


RELIEF VALVE 


TO TANK SPRING 


SYSTEM PRESSURE 
SENSED IN 

SPRING CHAMBER 

THROUGH ORIFICE 


LOW DRIVE SPEED - ALL PUMP 
DELIVERY TO SYSTEM 





EXCESS FLUID 


TO TANK 


BACK PRESSURE 4 
IN SYSTEM 
EFFECTIVE HERE \ 


CARTRIDGE 


Figure 3 


other end of the relief valve spool and the spool re- 
mains closed, Pump delivery is blocked from the tank 
port by the spool land. 


3. When pump delivery is more than the flow rate 
determined by the orifice plug, pressure buildsup 
across the orifice and forces the spool open against 
the light spring. Excess fluid is throttled past the 
spool to the tank port as shown in Figure 4B. 


4. If pressure in the system builds up to the relief 
valve setting (Figure 4C), the pilot poppet is forced off 
its seat. Fluid in the large spring chamber flows 
through the spool and out to tank. This flowthrough 
the small sensing orifice, causes a pressure drop and 
prevents pressure in the large spring area from in- 
creasing beyond the relief valve setting. As pressure 
against the right end of the spool starts to exceedthe 
relief valve setting, the pressure differential forces 
the spool to the left, against the light spring, porting 
the full pump flow to tank. 


PRESSURE IN 
SPRING CHAMBER 
LOWER THAN 
SYSTEM DUE TO 
PRESSURE DROP 


ACROSS TO TANK 
SENSING ORIFICE 


PORT 


4B 
NORMAL OPERATION 
Figure 4 








E. PRIORITY VALVE OPERATION 

Referring to the V20P Cover Schematic, Figure 5, 
pressure is sensed in cavities "A", "В" and "C". 
Primary flow into cavity "A" isrestricted by the con- 
trolled flow orifice "O". Secondary flow will be zero 
until the pump flow rate through orifice "О" develops 
8 pressure differential across the control spool, 


When pump delivery is increased, pressure builds 
up in cavities "B" and "C" because of the resistance 
to flow through orifice "О". This causes the spool to 
shift toward cavity "А" againstthe spring, The amount 
of spool shift is proportional to the pressure! differ- 
ential between cavities "А" and "С". 


Flow from the primary port is held to an almost 
constant volume, as determined by orifice "О", and 
the metering| action of the control spool at area "0". 
Flowto the secondary port varies with pump delivery. 
Metering area "E" diverts excess flow to the second- 


ary port. 


This single spool design cannot give precisely 
controlled flow to the primary circuit because of the 
effects of varying conditions of flows and pressures. 
For example: If the primary circuit is operating at 
1000 PSI andthe secondary at 100 PSI, the spopl must 
be metering at "E". However, if primary pressure 
is 100 PSI and secondary is 1000 PSI, the 85001 must 





be metering at "D". As the two systems approach 
the same pressure, the probability of flow fluctuation 
increases because the spool may shift between these 
two metering points, 


CAUTION 
The.pump has a built-in relief valve in the primary 


circuit, However, an external relief valve mustbe 
provided for the secondary circuitto protect the pump. 


"E" METERING AREA BECONDARY OUTLET PORT 


CAVITY "В" 
CAVITY "C" 


RELIEF VALVE 
FOR PRIMARY 
CIRCUIT 


PRIMARY OUTLET PORT 


Figure 5 


Section IV 
INSTALLATION and OPERATING INSTRUCTIONS 


A. INSTALLATION DRAWINGS 


The installation drawings listed in Table|1 show 
the correct installation dimensions and port locations. 


B. DRIVE CONNECTIONS 
CAUTION 


Pump shafts йге designed to be installed in couplings, 
pulleys, etc., withaslipfit or very light tap. Pound- 
ing can injure the bearings. Shaft tolerandes are 
shown on the pump installation drawings. (See Table 1.) 


1. Direct Mounting ~ A pilot on the pump mount- 
ing flange (Figure 6) assures correct mounting and 
shaft alignment, Make sure the pilot is firmly seated 
in the accessory pad of the power source, Care should 





be exercisedin tightening the mounting screws to pre- 
vent misalignment. 

If gaskets are used, they should be installed care- 
fully and should lay flat. Shaft keys and couplings 
must be properly seated to avoid slipping and possible 
Bhearing. 


5. Indirect Drive - Chain, spur gear or v-belt 
pulley drives may also be used with these pumps. 
Flat belt drives are not recommended because of the 
possibility of slipping. 

Toprevent excessive side loads on pump bearings, 
it is important to check for correct alignment and 
guard against excessive belt or chain tension. 

For best results on indirect drive applications, 
usethe largest permissible pully diameter at the pump 
and position it close as possible to the pump mounting 
face, For specific indirect drive application data, 
contact your Vickers Application Engineer. 


C. SHAFT ROTATION 


Pumps are normally assembled for right-hand 
(clockwise) rotation as viewed from the shaft end, A 
pump made for left-hand rotation is identified by an 
"L" in the model code (See Table 2). 


NOTE 


These pumps must be driven in the direction of the 
arrows cast оп the pump ring. ИИ is desired to change 
the direction of drive rotation, it is necessary to re- 
verse the ring. (See Section VI-B-D and Figure 10.) 








CAUTION 


Never drive a pump in the wrong direction of rotation. 
Seizure may result, necessitating expensive repairs. 


D. PIPING AND TUBING 


1. АП pipes and tubing must be thoroughly clean- 
ed before installation. Recommended methods of 
cleaning are sand blasting, wire brushing and pickling. 


NOTE 


For instructions on pickling refer to instruction sheet 
1221-8. 


2. Tominimize flow resistance and the possibility 
of leakage, only as many [fittings and connections as 
are necessary for proper installation should be used, 


3. Thenumberofbends in tubing should be kept to 
aminimum toprevent excessive turbulence and friction 
of oil flow, Tubing must not be bent too sharply. The 
recommended radius for bends is three times the in- 
side diameter of the tube. 


E. HYDRAULIC FLUID RECOMMENDATIONS 
GENERAL DATA 


Oilinahydraulic system performs the dual function 
of lubrication and transmissionof power, It constitutes 
a vital factor in a hydraulic system, and careful se- 
lection of it should be made with the assistance of a 
reputable supplier. Proper selection of oil assures 
satisfactory life and operation of system components 
with particular emphasis on hydraulic pumps. Any oil 
selected for use with pumps is acceptable for use with 
valves or motors, 

Data sheets for oil selection are available from 
Vickers,Inc. Technical Publications, Troy, MI. 48084. 

Forindustrial Applications order data sheet I-286 -8. 
For Mobile Applications order М-2950-5. 

The oil recommendations notedin the data sheets 
arebased on our experience in industry as ahydraulic 
component manufacturer. 

Where special considerations indicate a need to de- 
part from the recommended oils or operating condi- 
tions, see your Vickers representative, 


CLEANLINESS 


Thorough precautions should always be observed 
to insure the hydraulic system is clean: 


A. Clean (flush) entire new system to remove 
paint, metal chips, welding shot, etc. 


B. Filtereach change of oil to prevent introduc- 
tion of contaminants into the system. 


C. Provide continuous oil filtration to remove 
sludge and products of wear and corrosion generated 
during the life of the system. 


D. Provide continuous protection of system from 
entry of airborne contamination, by sealing the system 
and/or by proper filtration of the air. 





E. During usage, proper oil filling and servicing 
offilters, breathers, reservoirs, etc., cannot be over 
emphasized. 


F. Thorough precautions should be taken, by prop- 
er system and reservoir design, to insurethat aera- 
tion of the oil will be kept to a minimum. 


SOUND LEVEL 


Noise is only indirectly affected by the fluid selec- 
tion, but the condition of the fluid is of paramount im- 
portance in obtaining optimum reduction of system 
Sound levels, | 

Some of the major factors affecting the fluid con- 
ditions that cause the loudest noises in a hydraulic 
system are: 


1. Veryhigh viscosities at start-up temperatures 
can cause pump noises due to cavitation, | 


2. Running with a moderately high viscosity fluid 
will impede the release of entrained air. The fluid 
will not be completely purged of such air in thetime 
it remains in the reservoir before recycling through 
the system. 


3. Aerated fluid can be caused by ingestion of air 
through the pipe joints of inlet lines, high velocity 
discharge lines, cylinder rod packings, or by fluid 
discharging above the íluid level in the reservoir. 
Air in the fluid causes a noise similar to cavitation, 


4. Contaminated fluids can cause excessive wear 
of internal pump parts which may result in increased 
sound levels. 


F. OVERLOAD PROTECTION 


А relief valve must be installed іп the system, un- 
less it is an integral part of the pump. The relief 
valve limits pressure in the system to aprescribed 
maximum and protects the components from exces- 
sivepressure. The setting of the relief valve depends 
on the work requirements of the system components. 


G. PORT POSITIONS 


The pump cover can be assembled in four posi- 
tions with respect to the body. ል letter in the model 


ል - OPPOSITE INLET 

В - 90° CCW FROM INLET 
C - INLINE/INLET 

D - 909 CW FROM INLET 


code (Table 2) identifies the cover position as shown 
in Figure T. d 

Disassembly and assembly procedures are in Sec- 
tion VI-B and D. 


H. START OH 
With a minimum drive speed of 600 RPM, a pump 
| 


should prime almost immediately, if provision is 
made to initially purge the air from the system, Fail- 
ure to prime within a reasonable length of time may 
result in damage due tolackoflubrication. Inlet lines 
must be tight and free from air leaks, However, it 
may be necessary to crack a fitting on the outlet side 
of the pump to purge entrapped air. 


| Section V 
SERVICE, INSPECTION AND MAINTENANCE 


A. SERVICE TOOLS 


No special tools are required to service | these 
pumps. 


B. INSPECTION 


Periodic inspection of the fluid condition and tube 
or piping connections can save time-consuming reak- 
downs and ecessary parts replacement. The fol- 
lowing should be checked regularly. 


1. All hydraulic connections must be kepí tight. 


ል loose connection in a pressure line will peri itthe 
fluidto leak out. If the fluid level becomes so low as 
to uncover the |nlet pipe opening in the reservoit, ex- 
tensive damage to the pump can result. In suction or 
returnlines, lpose connections permit air to be (tram 
into the system, resulting in noisy and/or ¢rratic 
operation. 


2. Cleaníluid is the best insurance for long ser- 
vice life, Thdrefore, the reservoir should be checked 
periodically fdr dirt or other contaminants. 

If the fluid becomes contaminated the stem 
should be thorpughly drained and the reservoir clean- 
ed before new fluid is added. 


3. Filter elements also should be checked and re- 
placed EU | He A clogged filter element ms 
in a higher pressure drop. This can force ра; icles 
through the filter which would ordinarily be t lapped, 
or can cause the by-pass to open, resulting in а par- 
tial or complete loss of filtration. 


4. A punjp which is running excessively hot or 
noisy is a potential failure, Should a pump became 
noisy or overheated, the machine should be shut down 
immediately and the cause of improper operation cor- 
rected, 

C. ADDING FLUID TO THE SYSTEM 


Whenhydraulic fluid is added to replenish the sys - 
tem, it should always be poured through a fine wire 
screen (200 mesh or finer). 

]t is important that the fluid be clean and free of 
any substance which could cause improper operation 
or wear of the pump or other hydraulic units. There - 
fore, the use of cloth to strain the fluid should be 
avoided to prevent lint getting into the system. 


D. ADJUSTMENTS 


No periodic adjustments are required, other than 
to maintain proper shaft alignment with the driving 
medium. 


E. LUBRICATION 


Internal lubrication is provided by the fluid in the 
system. Lubrication of the shaft couplings should be 
as specified by their manufacturers. 


F. REPLACEMENT PARTS 


Reliable operation throughout the specified oper - 
ating range is assured only if genuine Vickers parts 
are used. Sophisticated design processes and material 
are used inthe manufacture of our parts, Substitutions 
may result in early failure. Part numbers are shown 
in the parts catalogs listed in Tabie 1. 


С. TROUBLE -SHOOTING 

Table à lists the common difficulties experienced 
with vane pumps and hydraulic systems. It also indi- 
cates the probable causes and remedies for each of the 
troubles listed, 

It should always be remembered that many appar- 
ent pump failures are actually the failures of other 
parts ofthe system, The cause of improper operation 
is best diagnosed with adequate testing equipment and 
a thorough understanding of the completehydraulic 
system. 


Section VI - OVERHAUL 


| WARNING 
Before breaking a circuit connection, make 
certain that power is off and system ргев- 
sure has|been released. Lower all vertical 
cylinders, discharge accumulators and black 
any load whose movement could generate 
pressure! 


A. GENERAL 

Plug all removed units and cap all lines toprevent 
the entry of dirt into the system, During disassembly, 
pay particular nttention to identification of the parts, 
especially the cartridges, for correct assembly. 
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Pump bearings are pressed in the bodies or on the 
shafts and should not be removed unless defective. 
Figure 8 is an exploded view which shows the proper 
relationship of the parts for disassembly and assem- 
ከ17. Refer to Figure 1 and Figure 8 for the correct 
assembled relationship of the parts. 


B. DISASSEMBLY 
1. Disassembly of Basic Pump-See Figure B. II 


a foot bracket is used, remove before dismantling 
the pump. Clamp the pump body in a vise (not too 


Mass d 











TABLE 6 - TROUBLE SHOOTING CHART 


PUMP NOT DELIVERING DRIVEN IN THE WRONG 
FLUID DIRECTION OF ROTATION 









The drive direction must be changed 
immediately to prevent seizure, Fig- 
чге10 shows the correct ring position 
for each direction of rotation. 




















COUPLING OR SHAFT 
SHEARED OR DISENGAGED 


Disassemble the pump and check the 
shaft and cartridge for damage. (See 
Section VI.) Replace the necessary 
parts. 


FLUID INTAKE PIPE IN RE- Check all strainers and filters for dirt 
SERVOIR RESTRICTED and sludge. Clean if necessary. 

FLUID VISCOSITY TOO HEAVY Completely drainthe system, | Add new 
TO PICK UP PRIME filtered fluid of the proper viscosity. 


AIR LEAKS AT THE INTAKE, Check the inlet connections to deter - 
PUMP NOT PRIMING mine where air is being drawn in. 
Tighten any loose connections. See 
that the fluid in the reservoir is above , 
the intake pipe opening. Check the | 
minimum drive speed which may be too 

slow to prime the pump. 














































RELIEF VALVE STUCK OPEN. 
(MODELS WITH INTEGRAL RE- 
LIEF VALVE ONLY) 


Disassemble the pump and wash the 
valve in clean solvent, Return the 
valve to its bore and check for any | 
stickiness. A gritty feeling on the | 
valve periphery can be polished with | 
crocus cloth. Do not remove excess 
material, round off the edges of the 
lands or attempt to polish the bore. 
Wash all parts and reassemble the | 


pump. | 


Disassemble the pump. Check for 
dirt or metal chips. Clean the parts 
thoroughly and replace any damaged 
pieces. If necessary flush the system 
and refill it with clean fluid. 


Use a pressure gage to correctly ad- 
just the relief valve. 


-À valve is stuck open permitting free 
flow to tank. 

-Broken inlet or pressure line. 
-Actuator bypassing the full flow. | 
(Motor valve plate lift) 






















VANE(S) STUCK IN THE RO- 
TOR SLOT(S) 


SYSTEM RELIEF VALVE SET 
TOO LOW 


COMPLETE LOSS OF FLOW 
FROM PUMP. 













INSUFFICIENT PRESSURE 
BUILD-UP 






























Service the intake strainers. Check 
the fluid condition and, if necessary, 
drain and flush the system. Refill with 
clean fluid. 





PUMP MAKING NOISE PUMP INTAKE PARTIALLY 


BLOCKED 








| 















AIR LEAKS AT THE INTAKE Check the inlet connections and seal to 
OR SHAFT SEAL. (OIL IN | determine where air is being drawn in, 
RESERVOIR WOULD PROBABLY | Tighten any loose connections and re- 
BE FOAMY) place the seal if necessary. See that 
the fluid in the reservoir is above the 
intake pipe opening. 















COUPLING MISALIGNMENT Check if the shaft seal bearing or other 
parts have been damaged. Replace any 
damanged parts.  Realign the coupled 


shafts, 


tightly), cover end up, and remove the four cover 
screws. Note Қы position of the cover port with re- 
spect to the body port before liftingoff the cover and 
"О" ring. (Sed paragraph 2 for disassembly of flow 
control covers|and paragraph 3 for disassembly of the 
priority valve Covers). 

Remove thé pressure plate and spring. Note the 
position of ће ring for correct reassembly. Lift off 
the ring and remove the locating pins. Separate the 
vanes from thé rotor and remove the rotor from the 
shaft. 

Turn the pymp body over then remove the shaft key 
and the snap rihg which retains the bearing. Tab with 
a soft hammer on the splined end of the shaft tg force 
the shaft out othe body. Remove the small snap ring, 
located on the shaft, behind the bearing. Support the 
bearing inner race and press the shaft out of Ше eat 
ing. Pull the Shaft seal out of the body with a suitable 
hooked tool. 


CAUTION 
Do not disassemble the relief valve S/A removed in the 
following step. The unit is factory set and could mal- 
function if disaBsembled, 


2. Е of Flow Control and Relief Valve 
Covers - 866 Figure 8, Remove the plug (and "O''ring 
latest design У10 models) from the snap ring side of 
the cover. Then remove the plug (and "O'"ring latest 
design V10 models), that releasesthe spring and relief 
valve S/A. Insert a suitable tool from the snap ring 
end of the bore. Slide the relief valve 8/ ል from the 
cover. Remove the snap ring with care - NOT 
seratch the bore. 

3. Disassembly ofthe Priority Valve Cover - See 
Figure 8. Removetheplug (and "O'ring latest design 
V10/V20 models)and spring from one end ofthe priority 
valve bore, and the plug (and "O''ring latest design 
V10/V20 models) from the other end ofthe bore. Insert 
a suitable tool nto the snap ring end of the bore (Snap 
ring used with pipe thread plugs only) and slide the 
priority valve ‘spool from the cover, If the snap ring 
exists, remove it from the cover, Disassembie the 
relief valve by removing the plug spring poppet and 
shims, Onlaterdesigns, aspring guide is used. See 
Figure 8. DO|NOT remove the seat unless inspection 
of the poppet [contact area reveals a problem in the 
seatarea, If removal of the seat is required, thread 
the seat with a utata tapapproximately 3/8 inch into 
the seat. Thréada long bolt into the seat and pull the 
bolt and seat fromthe bore with a small gear puller. 


C. INSPECTION AND REPAIR 


CLEANING. All parts must be throughly cleaned 
and kept clean during inspection and assembly, The 
close tolerance of the parts makes this requirement 
more stringent|than usual. Clean all removed parts, 
using acommercial solvent that is compatible with the 
system fluid. (Compressed air may be used in clean- 
ing, but it mubt be filtered to remove water and con- 
tamination. m compressedairis particularly use- 
ful in cleaning spools, orifices, and cover passages. 

1. Discard the used shait seal and all "O" rings. 
Wash the metal parts іп a solvent, blow them dry with 
filtered PEL nig air and place them on a clean sur- 
face for inspection. 

2. Check the wearing surfaces of the body, pres- 
sure plate, ring and rotor for scoring and excessive 
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ear, Remove light score marks by lapping., Re- 
Hiace any heavily $cored or badly worn parts. 


3. Inspect the vanes for burrs, wear and exces- 
sive play in the rotor slots. Replace the vanes and 
rotor if the slots are worn. 


4, Check the bearings for wear and looseness. 
Rotate the bearings while applying pressure to check 
for pitted or cracked races. 


5. Inspect the oil seal mating surface on the shaft 
for scoring or wear. If marks on the shaft cannot be 
removed by light polishing, replace the shaft, 


6. Flow Control Cover: Check the relief! valve 
sub-assembly for free movement in the cover bore. 
Remove burrs from the valve by polishing, but DO 
NOT round off the corners of the lands. Do not at- 
tempt to rework the valve bore, If the bore is dam- 
aged, replace the cover, 

7. Priority Valve Cover: Inspect the priority 
valve spool and bore for burrs, Remove burrsírom 
the spool by light polishing with crocus or # 500grit 
paper. DO NOT round off sharp corners of the Jands. 
Inspect the cover bore for scratches, wear and/ora 
pitted surface. DO NOT attempt to rework thebore. 
If the bore is damaged, replace the cover. Thepri- 
ority valve spool must fit and move within the bore 
without evidence of bind. Rotate the spool through 
360 while inspecting for bind. Inspect the snap ring 
for damage. (V20 units only). If worn or bent, re- 
place with a new snap ring. If the snap ring isbent, 
inspect the snap ring groove in the cover for suffi- 
cient depth and rounded edges of the snap ring groove. 
Tí the groove is defective, replace the cover. 

Integral Relief Valve: Inspect the spring. The 
spring ends must be paralled to prevent cocking of the 
poppet. Thepoppet requires a close inspection in the 
seat contact area, A slight wear pattern should exist 
around the poppet at the area of seat contact, If the 
wear pattern is broken, a possible leakage path exists 
between the poppet and seat. Inspect the seat for pos- 
81016 errosion or other defects, Refer to the seat re- 
oe и Кл if the seat is defective, (Paragraph 
VI. B. 3 


D. ASSEMBLY 
Coat all parts with hydraulic fluid to facilitate as- 
embly and provide initial lubrication. Use small 
amounts of petroleum jelly to hold "О" rings in place 
during assembly. 
IMPORTANT 


During handling and shipping ofthe precision machined 
cartridge parts, it is possible to raise burrs on the 
sharp edges. All sharp edges on the parts of a new 
cartridge kit should be stoned prior to installation. 


1. Assembly of Flow Control Cover - See Figure 
H. Assemble the snap ring in place within the bore, 
(early designonly) seatfirmly in the groove. Insert 
the valve inthe bore, small land first, Then install the 
spring and both plugs. Use new "O"rings if straight 
thread plugs are used, 
2. Assembly of priority valve cover- See Figure 
8. If the relief valve seat was removed, a new seat 
must be pressed into the body. Lubricate andinsert 
enew seat chamfered end first into the cover open- 
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PRIORITY VALVE COVER V10-10/V20-11/-12 
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› «x SPRING 
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(V20 UNITS ONLY) 
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NOTE: Priority Cover Information: 
V10-10 early models and V20-11 models use pipe 


threaded plugs. 
V10-10 current design and V20-12 models use 
straight threaded plugs and "O"ring seals. 


Flow Control Cover Information: 
V10-20 early models and V20-11 models use pipe 
threaded plugs. 
V10-20 current design uses straight threaded plugs 
with "O"rings. The V20-11 is the current design and 
still uses pipe threaded plugs. 


SECTIONAL VIEW 





Figure 8 
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ing. Align Bquare and press into place. Usé ashort 
length of brass rod as a pressing tool, to prevent seat 
damage. Clean the relief valve bore to remave chips 
and filings. Insert the poppet into the bore, align 
square and lightly tap the stem of the poppet to mate 
the poppet ànd seat. install the spring, shims, and 
plug into the cover. (later design uses a spring guide 
and straight thread plug with "O''rings) Be|sure to 
check the préssure setting ofthe relief valve against the 
model code. | Ifthe setting is out of tolerance, readjust 
by removing ог adding shims, (Removing shimsreduces 
pressure while adding shims increases pressure. ) 

Priority Valve - Install the snap ring wilhin the 
priority valvé cover bore, (early V20 series опу); таке 
sure the snap ring is seated within its groove| Insert 
the priority valve spool, small land first, into the 
Боге. Install plugs at each end of the bore and |secure. 
Refer to Figure 8 for spool orientation. 


sembly by pressing the shaft into the front bearing 
while supporting the bearing inner race. Install the 
small snap ring on the shaft, 


3. by pres of Pump - See Figure 8. Beginas- 


NOTE 


Before assembling the shaft seal, determine the cor- 


rect position ofthe sealing lip. (See Figure 9.) Seals 
are assembled with the garter spring toward the pump- 
ing cartridge. Press the seal firmly in place and lu- 
bricate the lip with petroleum jelly or other grease 
compatible withthe system fluid. Slide the drive shaft 
into the body until the bearing is seated. Tap lightly 
on the end of the shaft if necessary. Install the snap 
ring. 


Install new "О" rings in the body and cover. In- 
sert the ring locating pins in the body and ässemble 
the ring so that the arrow on the perimeter points in 
the direction of rotation. Check the assembly against 
Figure 10. Instali the rotor on the shaft and insert 
the vanes in the rotor slots. Be certain the radius 
edges of the vanes are toward the cam ring. 


Place the pressure plate on the locating pins and 
flat against the ring. Place the spring overthe pres - 
sure plate, and then install the cover with the outlet 
portinthe correct position. Tighten the cover screws 
to the torque shown in Figure В, Rotate the shaft by 
hand to insure that there is no internal binding. In- 
stall the shaft key. 

If a foot mounting is used, assemble the pump to 
its foot mounting. If a gasket is used, be certain itis 
flat to avoid misalignment of the shaft, 


Section VII - TESTING 


 Eatest stand is available, the pump should be tested 
atthe recommended speeds and pressures shown on the 
installation drawing. (See Table 1). 


GARTER SPRING 


| SHAFT SEAL 
(Assemble with spring toward 
cover end of pump) 





Figure 9 
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VIEW FROM COVER END 

















Ce 


а 
El 
E 
8 
E 
መመ 





LU 


ር 


‹ 





UICKERS 


Hydraulic Cylinder 


Balanced Vane 
Hydraulic Motor 


Sequence Valve 


Hydraulic Cylinder Hanger 
(electric motor card 





Deceleration Valve 


























Fiow Control Valve 





=== Two Hig 


Pressure Gage 
т, 
Pressure Reducing Valve н 


Vacuum Gage 


Manually Operated 
4-Way Valve 





Work Shel 


Manifold 


(with pressure, tank and 
drain connections) 


p 3/4 HP Electric 
Motor | 


Needle Valve Start-Stop Вити 


(for demonstrating 
aeration) 


| 


1.5 GPM ала 


Пгір Тгау Vane Hydraulic Pu 


By-Pass Valve 


Pressure Relief Valve Globe Val 
obe Valve 
(for demonstrating 


10-Micron Filter cavitation) 


MD RENT 10-Gallon Reservoir 


with: cleanout doors 
oil level sight 98955 
internal baffling 
to minimize foaming 
air breather & filler cap 
drain plug 














— MÀ ———— —— MÀ  À— M —À M ممم جس‎ À — — —— —— A M س — —— —— مھ ص‎ መው ——— À — P — —À— — ብው መመመ A — M “መሙ M M € M M—— M — 





neas БЕР 


CTS-I49 


ILKERS I of 4 


INTRODUCTION TO THE HYDRAULIC TRAINER 


NOTE: After completing the project, keep this work sheet with your 
other training materials as reference, 


I. INTRODUCTION 


The Hydraulic Trainer can be used to demonstrate many of 
the principles and circuits. which have been discussed in the 
lectures. All of the components are the standard units 
as used on industrial applications. 


A part of the trainer circuit is rigidly plumbed. This 
portion consists of the reservoir, pump, filters, restriction 
valve, bypass valve, aeration valve, and relief valve. 


Hoses with quick-disconnect fittings make it easy to con- 
nect the other components into a circuit. Both the hoses and 
the fittings on the components contain check valves to prevent 
excessive oil spillage. 


Although the hydraulic components are capable of operation 
at higher pressures, we limit the maximum operating pressure to 
500 psi to prevent overloads on the electric motor. After fam- 
iliarization, you are to check this maximum pressure. 


II. FAMILTARIZATION 


: Identify the function and model number (if available) of 
the rigidly plunbed components shown in Figure 1. 


Write the description in the spaces provided. Be as explicit 
as possible. For example: 


NEEDLE VALVE 


Opens pump inlet to atmosphere 


to demonstrate aeration 
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FIGURE 1. "EE We OP COMPONENTS 


III. CHECKING MAXIMUM PRESSURE 
A. Open the tank bypass valve. 


B. Identify the pressure gauge that is used to 
indicate system pressure. 


C. Plug the power cord into the 115 A.C. wall outlet and 
start the electric motor. 


D. Slowly close the bypass valve while observing the press- 
ure gauge. Do not allow the pressure to exceed 500 pai. 
If it tends to be greater or is less, loosen the lock 
nut and adjust the relief valve until the pressure is 
500 psi when the bypass is fully closed.  Tighten the 
lock nut after the’ adjustment is made. 


O 


Е. Shut off the electric motor. 





(р 
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IV. RECIPROCATING CYLINDER WITH OPERATION 
AT TWO DIFFERENT MAXIMUM PRESSURES 
ዴ<-< - € ÉCaHnFh T НИИ 


А. Complete the drawing shown in Figure 2. The purpose of 
the Circuit is to reciprocate the vertical cylinder with 
the directional valve. In addition, the maximum pressure 
on the cap end is to be 200 PSI, The maximum pressure 
at the rod end is to be 500 PSI. 


B. Now connect the circuit on the trainer as you have drawn 
it. Extend the cylinder and adjust the pressure reduc- 
ing valve to limit the pressure at the cap end to 200 psi. 


Retract the cylinder and observe the pressure reading on 
the other gauge. 





TK. 


ኣ/ 
IN 


FIGURE 2.  RECIPROCATING CIRCUIT 


ጋረ! 
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IV. 





(A) 


(B) 


(С) 


QUESTIONS 


What is thé minimum reduced pressure we can obtain 
at cap end of the cylinder in this circuit? 
BSI 


What determines this pressure? 


What is the maximum recommended setting of the 
reducing valve in this application with relief valve 
set at 500 PSI? PSI 











With the Trainer operating and 200 PSI at the cap of 
the cylinder, remove the drain connection at the 
manifold. What happens? Why? 


м. к dis HRH 
АШЫШ ро HE 

















® GENERAL HYDRAULIC HINTS љо 





1. Most important — cleanliness. 


2. All openings in the reservoir should be sealed after cleaning. 


3. No grinding or welding operations should be done in the area where hydrau- 
lic components are being installed. 


4. All cylinder, valve, pump and hose connections should be sealed and/or 
capped until just prior to use. 


5. Mineral spirits should be kept in safety containers. 


6. Air hoses can be used to clean fittings and other system components. 
However, the air supply must be filtered and dry to prevent contamination of the parts. 


7. Examine pipe fittings and hose assemblies prior to use to be certain that 
burrs, dirt and/or scale are not present. 


8. All pipe and tubing ends should be reamed to prevent restriction and turbu- 
lent flow. 


9. Do not use teflon tape or compound on pipe thread or straight thread 
connections. 


10. When installing pumps or motors, always align coupling halves as closely 
as possible, within 0.007 inch. 


11. When using flexible couplings, follow the manufacturer's recommenda- 
tions or allow 1/32 to 1/16 inch clearance between the coupling halves. 


12. Do not drive couplings on pump or motor shafts. They should be a slip fit, 
or shrunk on using hot oil. 


13. Always use a dry spray-on lubricant on splines when installing. This pre- 
vents wear and adds to the life of the splines. 


14. When using double universal joint couplings, the shafts must be parallel 
and the yokes must be in line. 


፳ 
15. When installing V-belt pullys on pumps or motors, line up both pulleys as 
closely as possible. Always install the pulleys with a minimum amount of overhang as close to 
ር] the pump or motor face as possible. This increases bearing service life. 


—- — 
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components. At present, pipe is the least expensive way to go when assembling a system. 


PIPES 
Iron and steel pipes were the first kinds o plumbing used to conduct fluid between system 
d for use in hydraulic systems with the pipe interior free of 


Seamless steel pipe is recommend 


heavy. Today, pipes are classified by “chéd le number as specified by the American National 
andards Institute (ANSI). The schedule numbers vary from 10 through 160. The larger the 
ber, the heavier the wall thickness. The outer pipe diameter stays the same for a given 


rust, scale and dirt 
Early classifications of pipe wal Bs adco es were: standard, extra heavy and double extra 
pipe size while the inside openin d smaller as schedule number increases. 


Standard = schedule 40, extra Heavy = schedule 80. The double extra heavy classification 
does not compare with a schedule number. However, the inside diameter of a double extra 
heavy pipe is approximately one half that br a schedule 160 pipe. 


In many cases, f langes аге welded to the pipe ends and gaskets or ‘‘O”’ rings used to seal the 
fittings. Various pipe fittings аге used to r өше the piping too and from each system compo- 
nent. These fittings can be threaded or welded in place as the need arises. Threaaed connec- 
tions are used in low = where welded connections are used if high 


A comparison of early = vers | the ANSI classifications follow. 


pressure, high temperature, or where a se ik mechanical load exists. 


weight of the fluid. Do not weld the clampi to the pipe as it may weaken the pipe and cause a 


All piping should be secured with clamps t prevent vibration and excessive stress due to the 
stress crack to appear. 


TUBING DO'S AND DON'TS 


1. Don't take heavy cuts on thin wal! tubing with a tubing cutter. Use light cuts to pre- 
vent| deformation of the tube end. If the tube end is out of round, a greater possibility of a 


poof connection exists. 


2. Ream tubing to remove burrs only. DO NOT over ream tubing as it can weaken the 
connection. 


1 3. Do not allow chips to accumulate in the tubing. They can be difficult to remove after 
bending. 


























tighlen the feed screw handle on a compression type flaring tool. Improper use of a tool can 


cause washout and/or splitting af the flare connection. 
| 


4. Follow the manufacturers Smpre|sion type on the use of flaring tools. Don't over- 


5. Bend tubing instead of cutting and using a fitting. This reduces pressure drop and 
minimizes system losses. The minimum radius of a tubing bend should be at least three times 
the Inside diameter of the tube. Larger bends are preferred. 
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6. Sketch the optimum tubing route before beginning the bending process. Be sure to 
use tubing with the proper temper to prevent wrinkles and flattened bends. 


7. Most flares are made by hand or power tools that swage the tube end over a split 
die. The standard flare angle is 37° from the centerline. For best results, heavy wall tubing 
should be cut, deburred, flared and bent using power equipment. 


An excellent catalog on sealing technology, or how to prevent leakage of hydraulic fluid, is 
available from Vickers. The catalog is aptly titled ‘‘Stop Leaks’’ 


Subjects described in the catalog are: preventive maintenance, corrective maintenance, 


threaded fittings, tube fittings, hose and hose fittings, dynamic seals and static seals. Each 
subject is covered in detail to provide a user with the latest information available. 
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HINTS ON MAINTENANCE OF ቅ AN 
A 
HYDRAULIC FLUID IN THE SYSTEM mn — 





Hydraulic Fluid Changes 


Good maintenance procedures make it mandatory to keep the hydraulic fluid clean. A daily/ 
weekly or monthly 108 should be kept on the hydraulic fluid condition. 


No hard and fast rule can be established for changing the fluid because of the great variety of 
operating conditions. However, we do know that when filter elements are replaced frequently, 
service life of a system increases. Periodic testing of the fluid by the supplier is recommended 
to confirm suitability for continued use and to establish the correct fluid and filter element 
replacement interval. 


Some of the considerations affecting hydraulic fluid life are: operating temperature, type of 
service, contamination levels, filtration, and the chemical composition of the fluid. 


Fluid Recommendations 


The basic recommendations for fluid are stipulated in Vickers bulletins I-286-S and M-2950-S. 
The fluids recommended by these bulletins give the assurance of adequate wear protection and 
excellent chemical stability under the most adverse operating conditions. 


On mobile applications, the viscosity grade of the fluid should be changed in spring and 
autumn as is done with automobile engines. Hydrostatic transmissions and control 
mechanisms may require a different viscosity fluid. Fluid requirements are normally outlined 
in the original equipment manufacturers operation and maintenance manuals. 


Draining The System 


The system should be started and fluid heated before draining. This will lower the time it 
takes to drain the system and allow impurities suspended in the fluid to be removed. It is 
desirable to remove all fluid from the system. Bleeding of the fluid at the lowest point in the 
system will help in most cases. 


Systems which have accumulated deposits that were not removed during draining must be 
flushed with a light viscosity fluid. The fluid should contain a rust inhibitor to protect metal 
surfaces against rust formation after draining. 


When hydraulic fluid is added to replenish the system, it should be pumped through a 25 
micron filter. If such a filter is not available, a funnel with a fine wire screen (200 mesh or 
finer) can be used. It is important that fluid be clean and free of all substances which will 
cause improper operation. 





1-3989-5 


FLUID CONTAMINATION/AERATION —CAUSES AND EFFECTS 


CONTAMINATION 
ል contaminated system can be|the result of several factors: system design inadequate, 
poor maintenance of the system, poor housekeeping of the system and adverse operating 
conditions | 
A. System Design Inadequate 

1. Reservoirs which cannot be cleaned. 

2. Breathers that permit abrasives, inherent in the atmosphere to enter the system. 

3. Poor cylinder packing design (no wiper to clean dirt from the piston rod). 


4. Improper piston rod design (piston rods with poor wear characteristics). 


5. Improper valving (anti-cavitation checks omitted from cylinder circuits with rapid 
drop characteristics). 


5. Failure to provide adequate filteration. 
B. Poor Maintenance of the System 
1. Improper and unclean practices when adding fluid to the system. 
2. Failure to clean breathers. 
3. Failure to change pitted cylinder rods and worn cylinder packings. 
4. Failure to use good cleanliness practices when changing system components. 
5. Failure to change filter cartridges and/or fluid at proper intervals. 
6. Failure to purge debris from the system after a pump failure. 
C. Poor Housekeeping of the System 


Surgical cleanliness is not required, however, ordinary clean practices during assembly will 
pay off in increased service life р the equipment. 


Excessive and improper use of pipe thread sealer on lines and gaskets in the system can cause 
pump failures. This is especially|true when a type of sealer is used that hardens. 


Another source of contamination is fittings, hoses and lines which are received from a vendor 
uncapped. The use of brazed or welded fittings, and unpickled steel plating can also con- 
tribute to the contamination. 


Vickers data sheet 1221-S covering the preparation of pipes, tubes and fittings should be referred 
to and followed. This will lower the possibility of premature failure due to contamination of 
the system. 
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D. Adverse Operating Conditions 

From experience, we have found that machines used in a very dusty atmosphere and in windy 
areas require special components. For example, heavy duty breathers, chrome plated piston 
rods, plus frequent changes of the filter cartridges are also required. 

Effects of Contamination 

Contamination affects all types of hydraulic equipment adversely. Precision high tolerance 
parts are very susceptable to the effects of contamination. Dirty fluid causes wear which 
accelerates leakage and the development of heat in a system. Heat lowers the lubricity of a 
hydraulic fluid and causes additional wear. 

If a hydraulic pump or motor should fail, the system becomes contaminated. Remove the unit 
for repair. The reservoir must be drained, flushed and cleaned. All hoses, lines, cylinders and 
valves should be inspected for wear and particles of the unit that failed. Flush all components 
of the complete system to remove metallic particles. 

Replace filter elements. Dispose of the fluid removed from the system and fill the reservoir 
with clean hydraulic fluid. Install a new or rebuilt unit and start-up the system. Allow the 
system to run for a period of time to verify normal operation. Filter elements should be 


changed after 40 or 50 hours of operation. This guarantees that the system is essentially clean 
and free of any residue of the failed unit. 


A very good reference catalog on contamination is available from Vickers called ‘‘Effective 
Contamination Control in Fluid Power Systems". This catalog describes types and sources of 
contamination, effects of types and sizes of particles, specifying contamination levels, selecting 
a filter, locating a filter, design steps and worked examples and fluid sampling and analysis. 


AERATION (air bubbles in the fluid) 

Causes 

The following are candidates for the formation of air in a system. 
Leaking inlet lines. 

Control valve “О” rings leaking. 

Shaft seal leakage. 

Leaking cylinder packings caused by cavitating cylinders. 
Turbulence or sloshing in the reservoir. 


Vortexing fluid in the reservoir. 


ው ህከ O ь 


Release of air suspended within the fluid. 


sr 





| 
| 
Effects 


Aerhtion can be in many forms: large bubbles, foam or in various degrees of suspension. It 
usually causes pump noise (cavitation). Small bubbles cause extreme and rapid ring wear, 
with corresponding vane tip we г. Larger bubbles cause vanes to collapse and pound. This 
pounding effect develops rippling in the ring and the ring will have a dull appearance. This is 
more apparent on straight vane rings which are hardened cast iron. With extreme aeration 
casds, the wear is so rapid that à ring and vanes can be destroyed within an hour. In many 
cases, a large step will be worn in the ring contour at the pressure quadrant. When the step 
eas a depth where the vane extends and locks, the vane and/or ring will break. Also, the 
shaft can break where it enters the rotor if the torque is great enough. 


Cures 
A. Leaking Inlet Lines 


11. Pipe threaded fittings сап be porous. Use an approved type of pipe thread sealer on all 
pipe threads. 


2. If the pump inlet flange|surface is rough, scored or mutilated, air leakage past the 
“О” ring seal can result. 


With any of the above defects, air can be pulled into the system. 
B. Control Valve “O” Rings Leaking 


“о? rings are used to seal against port leakage іп many control valves. These seals сап be 
che¢ked by applying heavy grease around the part to be checked. If the noise stops, the 
trouble has been located and repair can be initiated. 


On systems which have been operating ай excessive high temperatures, the “О” rings сап 
harden and take a set. If this occurs, air leakage can result. This is true not only in a pump, 
but also in the rest of the components of the system. Another factor enhancing air leakage is 
the actual fluid composition. Fluids which have a high sulphur content tend to accelerate 
“О” ring hardness. This is one of the principle reasons for keeping system operating 
temperatures down. Normal er temperature of a system is 90° above ambient. When 
operating temperatures are in excess of this value, trouble may result. Maximum operating 
temperatures should be checked at the pump outlet port. 


C. (Shaft Seal Leakage 


Most vane pumps are internally drained. The shaft seal cavity is connected to the pump inlet. 
Excessively high inlet vacuums can cause air leakage at the shaft seal. The maximum vacuum 
measured at the pump inlet should not exceed five inches of mercury. 


Shaft misalignment can increase the probability of air leakage past the shaft seal. Universal 
jointed couplings or splined couplings can cause seal leakage if not properly aligned. Straight 
(direct) couplings should never be used. 


Тһе use of the wrong type of tools can cause distortion or mutilation of a shaft seal at installa- 
tion, The outer diameter of the shaft shoulll be lightly polished before installation to remove 
any burrs or roughness in the area of the shaft seal. 


Shaft seals must be made of the correct material for a given application. ል material that is not 
compatible with system fluid can deteriorate and result in a leakage problem. 
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D. Leaking Cylinder Packings Caused By Cavitating Cylinders 


On applications where a rapid raise and lower cycle is experienced, air can enter the system 
through a cylinder rod seal. Vacuums in excess of 20 inches of mercury have been recorded in 
systems without anti-cavitation check valves. This is enough to force dirt particles past the 
shaft seal into the system with the air. An anti-cavitation check will allow flow from the reser- 
voir to enter the rod area of the cylinder during a vacuum condition. Anti-cavitation checks 
should always be used to prevent a high vacuum condition from developing. This will lower 
the possibility of fluid contamination through the rod seal of a working cylinder. 


E. Turbulence or Sloshing in the Reservolr 


Return lines, if improperly located, can cause turbulence and aeration. A plexiglass window 
should be placed in the prototype reservoir to study flow conditions. Return lines emptying 
above the fluid level cause bubbles to form in the system. Return lines should always be ter- 
minated below the fluid level. Vehicle movement can cause sloshing within the reservoir. 
Reservoir must be deep enough to prevent aeration. 


F. Vortexing Fluid in the Reservoir 


If the fluid level in the reservoir is low and the inlet demand is great, a vortex condition can 
develop which pulls air into the pump inlet. In a hydraulic system, vortexing is normally the 
result of low fluid or poor reservoir design. 


One of the best ways of curing a vortex problem is to place an anti-cavitation plate over the 
outlet of the reservoir. This is a common piece of sheet metal at least 1/8 inch thick set over 
and above the outlet opening. This plate will allow flow into the outlet from a horizontal 
direction and effectively extends and enlarges the reservoir opening. This prevents the vortex 
condition from developing. 


F. Release of Alr Suspended within the Fluid 


There is considerable air suspended in cold hydraulic fluid. As the fluid warms, air is released 
into the system. A reduction of fluid pressure will also release air out of suspension. A simple 
relief valve poppet can create an orifice that increases velocity of the fluid and lowers its 
pressure, The reduced pressure condition releases air out of suspension into the system. Relief 
valves should be returned below the fluid level of the reservoir as far from the reservoir outlet 
as possible. This allows time for the air released by the relief valve to be removed before leav- 
ing the reservoir and entering the inlet area of the pump. 


In some cases, special return line configurations are needed, or air bleed valves used, to 
remove air from the system. 


A special baffle made of 60 mesh screen can be installed into the reservoir. This baffle should 
be positioned at a 30? angle in the reservoir so that inlet oil is above the screen and outlet oil is 
below the screen. The top of the screen should be below the reservoir fluid level far enough to 
prevent surface foam from coming in contact with the screen. Surface foam can penetrate 
through the screen into the outlet area. The screen baffle will eliminate all bubbles except the 
very small ones from the fluid if designed properly. 
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1-1. GENERAL. The trouble shooting chärts and 
maintenance hints that follow are of a general system 
nature but should provide an intuitive feeling for a 
specific systpm. The more general information is 
covered in the immediately following paragraphs. 
Eifect and prbbable cause charts appear in Section II. 


1-2. SYSTEM DESIGN. There is, of course, little 
point in dischssing the design of a system which has 
been operating satisfactorily for a period of time. 
However, a Seemingly uncomplicated procedüre such 
as relocating a system or changing a component part 
can cause problems. Because of this, the following 
points should|be considered: 

A. Each |component in the system must be com- 
patible with And form an integral part of the|system. 
For example, an inadequate size filter on the inlet of 
a pump can 58966 cavitation and subsequent damage 
to the pump. | 

B. All lines must be of proper size and free of 
restrictive bénds. Undersize or restricted line re- 
sults in a pressure drop in the line itself. 

C. Some components must be mounted in a spe- 
cific position| with respect to other components or the 


lines. The housing of an in-line pump, for example, 
must remain| filled with fluid to provide lubrication. 


| 
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SECTION I - INTRODUCTION 


D. The inclusion of adequate test points for 
pressure readings, although not essential for opera- 
tion, will expedite trouble-shooting. 


1-3. KNOWING THE SYSTEM. Probably the great- 
est aid to trouble-shooting is the confidence of know- 
ing the system. Every component has а |purpose іп 
the system. The construction and operating charac- 
teristics of each one should be understood. For 
example, knowing that a solenoid controlled direc- 
tional valve can be manually actuated will save 
considerable time in isolating a defective solenoid. 
Some additional practices which will increase your 
ability and also the useful life of the system follow: 

A. Know the capabilities of the system. Each 
component in the system has a maximum rated speed, 
torque, or pressure. Loading the system beyond the 
specifications simply increases the possibility of 
failure. 

B. Know the correct operating pressures.  Al- 
ways set and check pressures with a gauge. How 
else can you know if the operating pressure is above 
the maximum rating of the components ? The question 
may arise as to what the correct operating pressure 
is. If it isn't correctly specified on the hydraulic 
schematic, the following rule should be applied: 
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The correct operating pressure is the lowest 
pressure which will allow adequate perform- 
ance of the system function and still remain 
below the maximum rating of the components 
and machine. 


Once the correct pressures have been established, 
note them on the hydraulic schematic for future 
reference. 

C. Know the proper signal levels, feedback 
levels, and dither and gain settings in servo control 
systems. If they aren't specified, check them when 
the system is functioning correctly and mark them 
on the schematic for future reference. 


1-4. DEVELOPING SYSTEMATIC PROCEDURES. 
Analyze the system and develop a logical sequence 
for setting valves, mechanical stops, interlocks, and 
electrical controls. Tracing of flow paths can often 
be accomplished by listening for flow in the lines or 
feeling them for warmth. Develop a cause and effect 
troubleshooting guide similar to the charts appearing 
in Section II. The initia! time spent on such a project 
could save hours of system down-time. 


1-5. RECOGNIZING TROUBLE INDICATIONS. The 
ability to recognize trouble indications in a specific 
system is usually acquired with experience.  How- 
ever, a few general trouble indications can be dis- 
cussed. 


À. Excessive heat means trouble. À mis-aligned 
coupling places an excessive load on bearings and 
can be readily identified by the heat generated. ጴ 
warmer than normal tank return line on a relief 
valve indicates operation at relief valve setting. 
Hydraulic fluids which have a low viscosity will 
increase the internal leakage of components resulting 
іп a heat rise. Cavitation and slippage in a pump will 
also generate heat. 


B. Excessive noise means wear, mis-alignment, 
cavitation or air in the fluid. Contaminated fluid can 
cause a relief valve to stick and chatter. These 
noises may be the result of dirty filters, or fluid, 
high fluid viscosity, excessive drive speed, low 
reservoir level, loose intake lines, or worn couplings. 


1-6. MAINTENANCE. Three simple maintenance 
procedures have the greatest effect on hydraulic 
system performance, efficiency, and life. Yet, the 
very simplicity of them may be the reason they are 
so often overlooked. What are they? Simply these: 


A. Maintaining a clean suíficient quantity of 
hydraulic fluid of the proper type and viscosity. 


B. Changing filters and cleaning strainers. 


C. Keeping all connections tight, but not to the 
point of distortion, so that air is excluded from the 
system. 


SECTION II - TROUBLE- SHOOTING GUIDES 


2-1. The following charts are arranged in five main 
categories. The heading of each one is an effect 
which indicates a malfunction in the system. For 
example; if a pump is exceptionally noisy, refer to 
Chart I titled EXCESSIVE NOISE. The noisy pump 
appears in Column A under the main heading. In 


Column A there are four probable causes for a noisy 
pump. The causes are sequenced according to the 
likelihood of happening or the ease of checking it. 
The first cause is cavitation and the remedy is "a". 
If the first cause does not exist, check for cause 
number 2, etc. 
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EXCESSIVE NOISE 











| 


ል | B 


PUMP NOISY 











C 
RELIEF VALVE 
NOISY 


| MOTOR NOISY 
| 
| 
















































1. 1. j|Coupling: Mis-aligned 1. 5 
(Remedy: Ë Setting too low or 
too closeto another 
valve setting 
Remedy: d 
2. | Air in Fluid 2. ዴሽ or Coupling 2. 
orn or Damaged 
| 
3. 
Remedy} ር 
4. | Pump Worn or 
Damaget 
| 
| 
REMEDIES: | 


a. Any or all of the following: Replace dirty filters - Wash strainers in solvent 
compatible with system fluid - Clean clogged inlet line - Clean reservoir 
breather vent - Change system fluid|- Change to proper pump drive motor 
speed - Overhaul or replace supercharge pump - Fluid may be too cold 





b. Апу or all of the £ollowing:| Tighten leaky inlet connections - Fill reservoir to 
proper level (with rare exception all return lines should be below fluid level in 
reservoir) - Bleed air fram system - Replace pump shaft seal (and shaft if 
worn at seal journal) 

c. Align unit and check condition of seals, bearings and coupling 

d. Install pressure gauge and adjust to correct pressure 


e, Overhaul or replace 

















A 


PUMP HEATED 


Fluid heated 


Remedy: See column 
D 


Air in fluid 


H 






B 


MOTOR HEATED 


Fluid heated 


Remedy: See column 
D 

Relief or unloading 
valve set too high 


EXCESSIVE HEAT 


Worn or damaged 


D 


FLUID HEATED 


System pressure too 
hig 


Remedy: d 


Unloading valve set 
too high 


Fluid dirty or low 
suppl 


valve 
Remedy: e 





Remedy: f 

4. |Relief or unloading 4. |Worn or damaged 4. [Incorrect fluid 
valve set too high motor viscosit 
Remedy: d Remedy: e Remedy: ፲ 


5. [Excessive load 5. |Faulty fluid cooling 
system 


6. Î Worn or damaged 6. [Worn pump, valve, 
pump motor, cylinder or 


Remedy: e other component 


Remedy: e 





REMEDIES: 


a. Any or all of the following: Replace dirty filters - Clean clogged inlet line - 
Clean reservoir breather vent - Change system fluid - Change to proper pump 
drive motor speed - Overhaul or replace supercharge pump 


b, Any orallof the following: Tighten leaky inlet connections - Fill reservoir to 
proper level (with rare exception all return lines should be below fluid level in 
reservoir) - Bleed air irom system - Replace pump shaft seal (and shaft if 
worn.at seal journal) 


c. Align unit and check condition of seals and bearings - Locate and correct 
mechanical binding - Check for work load in excess of circuit design 


d. Install pressure gauge and adjust to correct pressure (Keep at least 125 PSI 
difference between valve settings) 


e. Overhaul or replace 


f. Change filters and also system fluid if of improper viscosity - Fill reservoir 
to proper level 


g. Clean cooler and/or cooler strainer - Replace cooler control valve - Repair 
or replace cooler 






INCORRECT FLOW 


= 





















. | Pump pot receiving 
fluid 
| 


not operating 


Remedy: e | 


|Pump (to drive 
‚coupling sheared 
Pump drive motor 


turning in wrong 
directjon 


Remedy Е - 


Direc ional control 
‘get inlwrong position 
Remedy: f ^ |j 



















Entird flow passing 
over relief valve 


Imprgperly 
assembled pump — | 
ey: e | 






B 


LOW FLOW 
Flow control set too 
low | 

I 











Remedy: | d 


Relief or unloading 
valve set too low 
Flow by-passing thru 
partially open valve 


we in 


















External 
system 


Remedy; | b 


| 
Yoke achlating device 
inoperative (variable 
displacement pumps) 
| 


RPM of pump drive 
motor incorrect 


Remedy: | В 
| 


Worn pump, valve, 
motor, cylinder, or 
other component 


Remedy: е 















ር 















EXCESSIVE FLOW 


Flow control set too 
hig 


Remedy: d 


Yoke actuating device 
inoperative (variable 
displacement pumps) 
Remedy: е 

















RPM of pump drive 
motor incorrect 


Remedy: h 


Improper size pump 
used for replacement 


Remedy: h 









a. Any or all of the following: Replice dirty filters - Clean clogged inlet line - 
Clean reservoir breather vent - Fill reservoir to proper level - Overhaul or 








replace supercharge pump 
b. Tighten leaky connections - Bleed air from system 
c. Check for damaged pump or pump drive - replace and align coupling 
d. Adjust 
е. Overhaul ог replace 


f. Check position of manually operated controls - Check electrical circuit on 
solenoid operated controls - Repair or replace pilot pressure pump 


g. Reverse rotation 


h. Replace with correct unit 
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1. [No flow j1. 
Remedy: See Chart 
HI, column A 


REMEDIES: 
















exists 
II, column A and B 
valve set too low 


Remedy: d 


Pressure reducing 
valve damaged 











Damaged pump, 
motor or cylinder 


Replace dirty filters and system fluid 


. | Air in fluid 


.| Contamination in 
fluid 












ERRATIC 
PRESSURE 











Remedy: b 










Worn relief valve 












Accumulator defec- 
tive or has lost 
charge 
Remedy: c 









Worn pump, motor 
or cylinder 


Remedy: е 





D 


EXCESSIVE 
PRESSURE 


Pressure reducing, 
relief or unloading 
valve misadjusted 


| Remedy: d | 


Yoke actuating device 


inoperative (variable 
displacement pumps) 


Pressure reducing, 
relief or unloading 
valve worn or 
damaged 





Tighten leaky connections (fill reservoir to proper level and bleed air from 


system) 


Check gas valve for leakage - Charge to correct pressure - Overhaul if defec- 


tive 
Adjust 


Overhaul or replace 






I 
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FAULTY pum 






















RRATIC 
MOVEMENT 








| 
| 
| 
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D 
EXCESSIVE SPEED 
SLOW мдан OR MOVEMENT 


Q MOVEMENT 





























































































































1. [ No flow or pressure | Low flow | . . 
Reppa: See Chart D m: Gum Remedy: See Chart Remedy: See Chart 
III IV ПІ 
| 
2. Fluid надан too . | Air in fluid Feedback transducer 
Remedy: See Chart I malfunctioning 
a 
3. No lubrication of Misadjusted or mal- 
machine ways or functioning servo 
linkage amplifier 
| 
4. No lubrication of Erratic command Over-riding 
machine ways or x signal work load 
linkage Remedy: Í Remedy: h 
5. | Inopërative or mis- — or mal- | Misadjusted or mal- 
adjusted servo functioning servo | functioning servo 
i шша amplifier 
(Remedy: < | Remedy: Ге 
| 
6. | Inoperative servo F Malfunctioning feed- 
valvi back transducer 
T. Won or damaged Worn or MM . | Sticking servo valve 
cylinder or motor cylinder. a motor | 
| Remedy: e -| 













Worn or damaged 
cylinder or motor 


Remedy: e 











8 
REMEDIES 
a. Fluid may be too cold or should be r changed to clean fluid of correct viscosity 
b. Locate bind and repair 


c. Adjust, repair, or replace | 
d. Clean and adjust or replace - Check condition of system fluid and filters 
e. Overhaul or replace 


f. Repair command consol® or intercdnnecting wires 





Б. Lubricate 


ከ. Adjust, repair, or replace counterbalance valve. 


Litho in U. 8. A, 
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ЕВ, #14 
ІП LEAKY CYLINDER 


CLASSROOM OR HOMEWORK PROBLEM 


NAME 





A vertical cylinder having a piston with a six square inch 
area and a rod with a one square inch cross section has 
been stopped in mid stroke as shown in sketch. 


1. Tandem center directional valve. Assume zero 
leakage at cylinder ports. 


2. The piston seal is faulty, permitting leakage from 
one side to the other (shown in drawing as a small 
hole drilled through the piston). 


3. Ignore the compressibility of the fluid. 
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1 QUESTIONS: 


1. What will happen to load? 
2 What will gauge "A" read? PSI 


3 What will gauge "B" read? PSI 


VAX 336 
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CTS-4 
LAKERS. lof 1 
CLASSROOM OR HOMEWORK PROBLEM 


(DIFFERENTIAL CYLINDER) 


Name 
FUNCTION ОЕ CIRCUIT 


A double acting differential cylinder is used for the 
reciprocating motions on a machine or vehicle. The circuit 
is shown below. 


GIVEN 


l. Pump delivery is 10 GPM. 

2. Area ratio of cylinder is 251. 

3. Cylinder holds. 5 gallons fully extended. 

4. Cylinder holds 2.5 gallons fully retracted. 
5. Cylinder extension time is 30 seconds. 

6. Cylinder retraction time is 15 seconds. 


PROBLEM 


Change the circuit so the cylinder will extend in 15 ssconds 
and retract in 15 seconds. 


NOTE: DO NOT CHANGE CYLINDER OR PUMP 
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ር OOM OR HOMEWORK PROBLEM 


(BASIC HYDRAULICS) қ 
@ Name ee I ES 


I." 


м. l. Cylinder А has а 2" diameter, and exerts a 
ы maximum force of 3000 pounds. 


(a) What will the force be if 
cylinder A is replaced by 
ei oer B having a diameter 
o "2 





(b) Which cylinder will move 
faster? _ . . How much 
faster? . 





(c) Which cylinder has the most 
force? . Which has the 
most power? A 


(d) What is the cross-sectional ል B 
area? A 2 Виа 





d II. 
l. Complete above drawing by adding necessary lines: 
Given: Maximum clamping force required is 4000 lbs.. Area 
of cylinder is 8 square inches. Speed needed is 
120 inches per minute. 
Find: (1) Pressure required is PSI. 
(2) Size of pump GPM. 
(3). Relief valve setting . ^ PSI. 
qt (4) Size of electric motor Н,Р,, 


98 








| СТ5-51 


LOCKERS, v CLASSROOM OR HOMEWORK PROBLEM Rev.7/9/84 


Name — м 
(Т OBJECTIVE: 


To lift a load with a handpump. 





REQUIREMENTS: 


With each stroke of the hand lever (forward and return) 
the load must raise the same amount. 


Check valves are the only additional components required. 


No hydraulic force needed to lower the load. 


Draw the circuit: 


Vent manual 


shutoff load 


Single 
Acting 
Gravity 
Reservoir Return 


Work 
Cylinde 


Rod Area Cap. Area 
1 sq. in. 2 Sq. in. 
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CARTRIDGE VALVE COURSE REVIEW 


(20 Questions, Only One Answer is Correct) 


In a cartridge type relief valve, the pilot 
sensing port is a: 


a) .040 hole through the poppet. 

b) Drilled passage in the manifold to tank. 

c) Drilled passage in the manifold from the 
insert inlet port to the pilot valve. 


In a shuttle cover the higher of two pilot 
pressures will be directed to the: 


a) 'A' port of the insert. 
b) Spring chamber of the insert. 
c) 'B' port of the insert. 


The 'A' port area of the insert is: 


a) The circular area defined by the seat. 

b) The circular area defined by the outside 
diameter of the spool. 

c) The annular area between the seat and 
O.D. of the spool. 


The response time of opening and closing ‘the 
cartridge valve may be controlled by: 


a) The type of cover used. 

b) The size of orifice plug installed in 
the pilot passages of the cover. 

c) The size of orifice in the main flow 


ports. AP = A 


The area ratio of the spool (1:2, 1:1.1 and ኢየ-ኮ 


-9 


1:1) compares area to area 2 ሖል 

a) Area of port "В!" to "АР! area or B:AP. va 

b) Area of "АР! to area of port "А!" or Q= V 
AB:A. Ж \ 

с) Area of "А! port to area of "АР! or = ' 
АЗАР. 


CTs-2690 3 
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ሠ 
(в) When a pilot operated check valve cover is 
used with an insert it will require at least 


system pressure to act as the pilot 





pressure: 
[| ) a) One third. 
( b) One half. 
( c) Full. 


7. Figures 1 and 2 show 8 cartridge valve 
connected in the circuit as a non-return 
check valve. Which circuit will prevent 
cylinder creep due to valve leakage? 











Figure 1 Figure 2 
( Y a) Figure 1. 
( b) Figure 2. 


8. Covers with pilot directional valve 
interface have an auxiliary port (Zl or Z2) 
which may be connected in the manifold to: 


( ) a) Supply main insert spring chamber 
pressure. 

( b) Other valve pilots giving simultaneous 
operation of more than one cartridge 
valve. 

( ) c) Supply the higher of two pressures to 


the main insert spring chamber pressure. Q 











9. 


መ መጫ መመ 


18, 


12. 
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A cartridge valve with stroke adjust cover 
is used to provide: 


a) Pressure control. 
b) Higher flow capability. 
c) Flow regulation and directional control. 





Figure 3 


To provide a regenerative condition in the 
circuit as shown in Fig. 3, solenoids: 


a) 51 and S2 should be de-energized. 

b) Sl should be energized and S2 
de-energized. 

c) 51 and S2 should be energized. 


The cartridge type relief valve may be: 


a) Used without a manifold. 
b) Vented or controlled remotely. 
c) Only used in low pressure systems. 


There are three springs available with each 
insert kit. Using a 1:2 insert, the 
cracking pressure is 0.5, 2.5, or 5 bar. 
The equivalent in PSI is: г 


u, 
a) 5, 25, or 58 PSI. 5 
b) 7.25, 36.25, or 72.5 PSI. 

c) 5, 50, or 190 PSI. 


CTS-268 





4 of 7 
[ርን The inserts are rated for flow at a pressure 
drop of or 5 bar. This pressure drop is C 
through: 
) a) The manifold inlet to outlet port. 
( с) The inserts ports "А!" to 'B'. 


) b) The і port to 'X' port. 






E 


bai 





14. Adding kiss: check valves to the pilot 


circuit as shown in Figure 4 provides an 
equivalent spool valve center condition of: 





a) Open| center. 
b) Closed center, 
c) Tandem center. 


eC xd 


15. For finer control of flow with a stroke 
adjust cover a type poppet is used. 
y бшнш) 
b) 1:277 
c) 1:1. 


16. With a l:l area ratio insert, the 'B' area 
is: 


a) Equal to the 'A' area. 
b) Equal to zero. 
c) Equal to the 'AP' area. 


መጣፍ” gt g gm, e Gg, m, መባ 


< 
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O 





للا 


Figure 5 


The circuit in Figure 5 provides an ON OFF 
flow condition by the directional valve 


plus a: 
k 4 (а) JPressure compensated flow control with 
maximum pressure relief. 
5 3 ( b)) Non-pressure compensated flow control 
and pressure relief. 
( c) Pressure reducing valve, 


CTS-260 
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[3 The cartridge type relief valve may be 
assembled with manual pressure adjuster and 


| DO-1 interface cover plus pressure relief 
| module to provide: 


) a) እ single pressure system. 
) b) Two pressures plus venting. 
Big c) Three pressures plus venting. 








للا | 





Figure 6 


19, In Figure 6 with the pump running and the 
directional valve in the spring offset 
position the: 


) a) Load will cause the cylinder to retract. 
b) Pump flow will cause cylinder to extend. 
) (5 Cartridge insert will remain closed. 


таны on lm Lr. мааи 








CTS-260 
7 of 7 





Figure 7 


20. The equivalent spool valve for the circuit 
in Figure 7 is: 


| “ЧУХ 
.- - [ኤል 


Я HEX 
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CARTRIDGE VALVE 
Test Answer Sheet 


— м. м. е. м. м. ж. лл, лғ, ғ. ж. J о <  ፕ መዶ 


- di > 
м см жм жм жм P — „к መዶ — `` — — ғ. መ — መ. =ч 
— че са” x x x x че ч ኤኤ“ — м чә чм чы чы чы чш чы л 
= шт. — — — “ч ғ. ғ. хм км „жм кз шм ж. ж. ж. ж. መል „мм 
سے‎ СС ч чы ጩመቴ ጭጐ ሎቼ ኤኤ“ w ኤሠሥ — 
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PVD, PVE PISTON PUMP AND. CONTROL TEST 


(59 Questions, Answer Either True or False) 


True False 


To change the direction of drive shaft rotation of 
a PVD or PVE pump: 


B 
in C OMEN Will require a gear pump (if used), valve 
Í plate and valve block change. 
2. с) Will not require a part change. 


The valve plate of a PVD and PVE piston type pump 
seats against: 


) The control piston. 
) Variable yoke assembly. 
) The valve block. 


'D' and 'E' series piston type pumps are rated (in 
(Т RPM) for comparison purposes at: 


Xe. (vj ( ) 2400 RPM. 
T. 2 ( ) 1800 RPM. 
ys. ( ( ) 2000 RPM. 
ኋ The piston shoes of PVD and PVE piston type pumps 


ride up against: 


) Valve plate assembly. 
) Cylinder block assembly. 
) Swash plate - yoke assembly. 


The gear pump on a PVD piston type pump is: 


(2) ) Hydraulically unbalanced. 
їз. CM) ( ) Externally drained. 
4 wm E) Helps supercharge the inlet of the piston 
pump. 


'D' and 'E' piston type putps are drained from the 
top part of the case to: 


ሥ 


rS; и 


Іі) 3 Limit yoke movement. 
16. ( “ў ( ) Keep the housing full of oil at all times. 
ወ Wi “GE 


Avoid cavitation. 


| 


cTs-282 
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True False 


28. 


32. 
33. 


— — “መ 





Smearing or scratching of the valve plate in a 'D' 
or "E' series piston type pump could be caused by: 


` 


) Properly filtered oil. 
Cylinder block lift. 
Contamination in the oil. 
Control piston lift. 


] 
| 
| 
| 


< 


( 
( 
( 
( 


< 


The force to hold the piston shoes up against the 
swash plate in a PVD type pump comes from: 


Сс) Shoe retainer plate and charge pressure. 
(v) The| cylinder block spring. 
с) Valve plate. 


The m sumation type control: 





( ) Allows two pumps with more horsepower 
reghirenent than the prime mover can put out, 
operate without overloading. 
( ) Allows either pump to operate at full O 
capacity. 
( ) Reqhires pressure sensing lines to be 
connected between the pumps. 
9 Requires no parts modifications to the 


existing pressure compensator. 


Improper| adjustment (too loose or too tight) of 
the yoke| pintle bearings will: 


CES) Decrease bearing life, 
t 3 Affect yoke assembly, force to move. 
(МЛ Not| affect the movement of the yoke. 


The pressure compensator as used with a 'D' and 
'E' series pump: 


(ሠ. Limits the minimum pressure in a system. 
( ) Has a spring offset, sliding spool. 
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34. 
35. 


44. 


45. 


Қ 46. 


48. 


49. 


True False 


The purpose of a load sense type pump control is to: 


A B 
( A ( wf Limit maximum pressure in a system. 
( EN. To allow pump output delivery to exactly meet 
system flow demands. 
A load sense type pump control valve: 
(wr ( ) Requires the use of a special directional 
7 valve. 
( ( ) Sends a hydraulic signal to the bias piston 


to move the pump yoke. 


The drive shaft bearings on the PVD and PVE pumps 


Preloaded ball bearings. 
Preloaded taper roller bearings. 


P d are: 
JAE ው Taper roller bearings with end play. 
И 


The torque limiter type pump control: 


(SEIE vý Does not need a feedback pressure signal to 
operate. 

( T ( Is not adjustable. 

(v) ( ) Is adjustable. 

( Ж ( ) Is used when stalling of the prime mover is 
to be avoided. 


9 


( A ( ) A PVD pump may have a pressure compensator, 
load sensing and torque limiting controls at 
the same time. 


(М ( ) The PVD pressure compensator is a single 
stage valve. 


(A ( ) A PVD pump uses a gear pump to provide a 
higher outlet pressure capability of the 
piston pump. 


(v) ( ) 'D' and 'E' series piston type pumps are 
normally externally drained. 


( ) ዕን 'D' and 'E' series piston type pumps take in 
oil from the inlet port which is smaller than 
the outlet port. 


о ( ) PVD piston pumps can be used in 
electro-hydrualic control applications. 


e 
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VICKERS. ና". 


-LABORATORY WORK SHEET- 


VARIABLE IN-LTNE UNIT 


wame ስልክህ! Adwan _ 


I. PRELIMINARY OBSERVATION 





እ. 


8. 


C. 


Model number _P V -FR,SY-20-cC- | 
Pump — — Motor 
Mounting E007 М aun TING | 
Direction of rotation C ( 


Nominal GPM from model number 5 СРМ at |00 RPM. 


Type of control ШАУ rt. Com hemne Fa, : 





II. DISASSEMBLY 





እ. 


5. 


C. 


Lever Control, If Equipped 
l. Remove four hex head bolts in valve plate subassembly. 
2. Remove valve plate. 

Compensator, ፲፻ Equipped 
1. Remova four compensator mounting screws. 
2. Remove compensator subassembly and gasket. 


3. Disassemble compensator by removing adjusting screw, 
spring, seat, "e Check condition of spool: 


Usable, | ^ __ Replace 





4. Remove four hex head bolts in valve plate 
subassembly. 


5. Remove valve plate, spacer, piston rod and piston. 
Inspection 


1. Examine piston and piston rod assembly of 
compensator for wear: Usable ci Replace 


2. Examine needle bearing for wear: Good w Replace 





3. Examine-valve plate face for wear: 
Usable Rework Replace 








Note: Valve plate should, not be reworked if pump 
is operated above 1500 PSI or with fluids 
other than recommended on installation 
drawings. Valve plates which can be lapped 
should be done by hand. Excessive lapping 
will remove hardened surface. 


а 
! 
|, 
) 
" , 
| 
| 








II. DISASSEMBLY (CONTINUED) 





[ D. Remove rotating group. Caution: Tilt unit so that drive 


shaft is horizontal and carefully 
remove the complete rotating group 
subassembly. 


E. Disassembly - rotating group 


1. 


A 


8. 


Grasp shoe hold down plate and remove all pistons 
simultaneously from their bores. 


Remove spherical washer and flat washer from atop 
the force transmitting pins. 


Remove three pins. 
Remove piston subassembly from shoe plate. 


Check shoe and piston assembly for end play. (Hot 
to exceed  .003".) usable. ረ Replace 


Check piston shoes. (Maximum allowable variance 
between all shoes .001".) Usable Rework 





Check sealing/ surface on under side of shoes for wear. 
Usable..- Rework Replace 








THIS DIMENSION MUST BE 
MAINTAINED ON ALL NINE 
SHOES WITHIN 0.001 INCH, 







be 2, 
SHOE MUST SWIVEL 
SMOOTHLY ON BALL. 
END PLAY MUST NOT 
EXCEED 0.003 INCH. 


SHOE FACE 
RIDES ON 
SWASH PLATE 


Examine cylinder block face for wear: 
Usable, x Rework Replace 





(If cylinder block needs lapping, not more than 
.010" should be removed.) 
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II. DISASSEMBLY (CONTINUED) 


F. Drive shaft removal and inspection. 


l. Remove large snap ring at shaft end. 
USE CAUTION: Keep snap ring contained. 


2. Remove drive shaft and bearing subassembly from 
housing. 


3. Check ball bearing for roughness: Usable Replace . 
4, Inspect needle bearing and shaft seal contact areas 


on drive shaft for wear: Usable Replace: 


III. LIST MISSING PARTS AND NOTIFY INSTRUCTOR 








IV. EASSEMBLY OF UNIT 


A. Make sure all parts are clean, free from burrs and fit 
smoothly together. Use no undue force. Swash plate 
may tend to cock in bore during reassembly. Care should be 
taken to make sure that it is properly seated before and 
after installing rotating group. This can be checked by 
firmly pressing on cylinder block face and compressing 
spring so that the cylinder block face is flush with 
pump housing. 


у. K WITH INSTRUCT 


VI. SHOW PUMP IN GRAPHIC FORM 














m. 
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w чш, 


= | © INSERT А 3,'8 BOLT 3 1/2" LONG THROUGH 


A1" О.Ю. FLAT WASHER ON 10 GAL. UNITS 
= | (USE 3/8 x 5" BOLT AND 1 1/2" O. D. WASHERS 





ON 20 GAL. UNITS). 


(2Утнвивт THROUGH CYLINDER BLOCK. 


(3)anoTHER FLAT WASHER, 








(THREAD THE NUT ON THE BOLT. 


($) TIGHTEN UNTIL TENSION IS RE- 
^ MOVED FROM THE SNAP RING. 





(6) REMOVE SNAP RING WITH 
SNAP RING PLIERS 


(7) BACK THE NUT OFF SLOWLY TORELIEVE ©) 


COMPRESSION ON THE SPRING. REMOVE IN- (ፌት 
TERNAL PARTS IN THE ORDER SHOWN. (ey 
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MOBILE VALVES - FLOW, PRESSURE, AND DIRECTIONAL 
— LLR UNA 


B 
м/ 


) 
) 


FALSE 





እ relief valve is used to: 


Limit maximum system pressure. 

Limit the force of a hydraulic cylinder or 
the torque of a motor. 

Control the speed of a cylinder or motor. 


Compound or balanced piston type relief valves: 


Have low pressure override, 

Maintain a relatively constant maximum 
pressure regardless of flow rate though valve 
(within flow rating). 

Allow only a small portion of the pump flow 
to pass over the control poppet. 


Flow control valves are used to: 


Control the displacement of the pump. 
Control the speed of a hydraulic cylinder or 
motor. 


VICKERS FM3 *** flow controls are: 


Adjustable during operation. 

By-pass type valves. 

Pressure compensated. 

Also pressure limiters (relief valves). 


Flow control valves are used in power steering to: 


Permit use of smaller steering valves. 
Keep horsepower losses down. 

Prevent flow to power steering valve from 
exceeding a predetermined maximum. 


The following questions pertain to the СМ11, 
CM2 & 3 type Directional valves. 


The valve sections in one bank of the CM2, CM3 or 
СМ11 directional controls are usually connected in: 


Series. 
Parallel. 





ዶጫጧ እ B 
 ( v ( ) The ls spools in any bank can only be 
| 


Pi operated one at a time. 

19 ( ( ) እ by-pass passage permits unloading of the pump 
when all the spools are in the neutral position. 

a (ví ( ) The more valve sections in a bank, the lower the 
pressure at the pump outlet when the valves are 


in neutral. 


| A "D" typé (double-acting) spool: 


jd Has both cylinder ports open to tank in the 
neutral position. 
22| ( ж { ) Із usually used with double-acting cylinders. 
eu a ( ) Has both cylinder ports blocked in the neutral 


position. 
24 ( ) ( Cannot be used when it is desired to unload 
| the pump delivery when in neutral position. 


A "T" or "W" type spool (single acting): 





A B 
25 (v) ( ) Permits unloading of the pump in the neutral 
P d position. © 
26 ( ( ) Permits unloading of the pump when lowering 
a gravity return cylinder. 
27 ( ) (Y) Is usually used with hydraulic motors. 
28 (УХ ( ) Should Be used with rams or cylinders that are 
returned mechanically or by gravity. 
| Check valves in each section of the multiple 
unit valvda: 
A B 
29 (V) ( ) Prevent loads from dropping when spools are 
| shifted from the neutral position. 
30 (43 ( ) Prevent interaction between loads when the 
spools are shifited. 
u(i ) (A Are not [included in sections which have a 
"B" type spool for hydraulic motors. 
32 ( ) (4 Limit the maximum pressure in each section. 


The flow control orifice in the inlet section 
of the valves: 


A B 
6 ( Ж ) Is used to control speed of the load. 





34 ( Helps to reduce the pressure drop through 
E the valve in the neutral position. 
35| ( ( ) Limits the plow through the by-pass passage 
to a predetermined value. 
a (4) Is not adjustable. 
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TRUE FALSE 
The relief valve in the inlet section of the 


directional control is: 


እ B 
C$ (s) 


Of the simple type. 


(N ( ) Used in conjunction with the flow control 
orifice, 
$» ( ) (V) Preset at the factory for pressures up to 


2500 PSI. 


40 (vw) ( ) Automatically vented when all valve spools 
are centered. 
Two banks of directional valves may be connected 
in tandem: 
A B 
41 ( ( ) To permit operation of both banks from the 
Same pumping source. 
42 ( ) (í A) But they will require а Separate relief valve 
: in each inlet section. 
[o (/) To permit either bank to be operated at any 


44 


time. 
To permit unloading of the pump when both 
banks are in the neutral position. 


The cylinder port relief and anti-cavitation 
check valve: 


A B 
45 (V) ( ) Provides overload protection and braking 
of the load when used with a hydraulic 
motor and "D" spool. 
46 (7) ( ) Prevents a motor or cylinder from cavitating. 
47 ( ) (“2 Should be used with a "B" (motor) spool. 
The cylinder port relief valve: 
A B 
48 4 Setting may be higher than the main system relief. 


S 


( ) 
(М) 
C) 


Setting may be lower than the main system relief. 
Is used only with "B" зроо4--уа1уе sections. 





Service Parts 
Information 





5 and 6 GPM MVB5-(F)JUDY-20-* (L)-10 
Variable Inline PVB5-(F)* *У-20-*(С)(*)-1* 
Piston Units PVB6-(F)* *Y-20-*(C)(*)-1* 
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Vickers, Incorporatad 1401 Crooks Road Revised 6-1-85 1-3280-S 
Troy, Michigan 48084 


А Libbey-Owens-Ford Company 


PRESS BEARING FLUSH 
WITH E SURFACE 
OF HOUSING 


YOKE 


HOUSING 


319243 PINTLE 
(REF.) 












MODEL 
PVB*-RSY-20-C(*)-11 | - 


PVB*-RDY-20-H/M-10 | : 









MV B5-UDY -20-H/M- 10. 
፳ 113000 PLUG 

ቅ 241924 PISTON RO 

* 185638 RING 

40113792 "O" RING 
064244956 GASKET 


| Ё: 
e 113000 рб“ 





10358 SCREW (4 REQ'D) 


= | 
z 
6 


M 


VALVE PLATE S/A| 
042223 - 
PVB*-LSY-20-C(*)-11 | - 542224 | 


[ — 942225 | — 
PVB*-LDY-20-H/M-10| — 942248 


os ч | 
ША “221401 


PINTLE BEARING ASSEMBLY NOTE 
CERTAIN THE BEARING O. D. SURFACE 
[3 THE MATING SURFACE IN THE HOUSING 
IS CLEAN. APPLY SEALING COMPOUND 
(LOCTITE ል (10-1) OR EQUIVALENT) TO THE 
BEARING O. D. AND PRESS IN PLACE. 


CAUTION 
DO NOT ALLOW SEALING COMPOUND 
TO CONTACT THE BEARING NEEDLES. 























BEARI 


MODEL 


CEE TEU TF 
m 227401 SCREW (2 REQ'D) PVB*-*SY-20-C 


m 164432 INSTRUCTION PLATE 


89465 BEARING 
+ 241579 PISTON 
А 219615 GASKET 
DA 167237 PIN (2 
N 
















TORQUE ТО 60-70 Lb. in. 
@354858 BODY. , 
' COMPENSATOR POSI- 1253 SCREW (4 REQ'D) ያው Y O 
TION SHOWN FOR R.H. LT TO 
ROTATION. ROTATE 121502180 in. 
180° FOR L. H. ROTA- © Geo 
TION AND CONNECT X GD 
TO L. H, VALVE | 
PLATE. 6 356986 
ТА | SPOOL | ^ MODEL 
64154005 "О" RIN е ሞር .ሼመጮጨመመጨመጮ = 
e 334902 PLUG MVB5-**Y-20| 165385 |» |ararr 27 
PVB6-**Y-20 
41113192 
"O" RING 8227401 SCREW (HANDWHEEL/LEVER MODE 


PRESSUR] COMPEN- 
SATOR |SPRING 
PSI SUBASSY 
C)250-3000 (5 
250-2000 (6) 942158 0239371 
(СМ3250-1500 | 942158 |Ө265693 


€ INCLUDED IN PRESSURE 
COMPENSATOR SUBASSYS 
SHOWN IN TABLE. 


SINCLUDED IN 
VALVE PLATE 5/A 

















227407 SCREW (COMPENSATOR MODELS) 
ROTATION PLATE 

#404751 - COMPENSATOR PUMP MODELS 
9195080 - HANDWHEEL & LEVER PUMP MC 


е CAUTION 
MODEL PVB6 COMPENSATOR 


PRESSURE ADJUSTMENT SHALL 





NOT EXCEED 2000 PSL 


NOTE: COMPENSATOR 
CONTROL SHOWN. FOR 


MANUAL CONTROLS SEE 
BACK PAGE 





OCAUTION 
POSITION GASKET WITH SMALL END 















HOUSING 


PVB*-*D*Y-20-H-1* 537192 436482 OF TEARDROP HOLE POINTING IN 


DIRECTION OF COMPENSATOR ADJ - 


= PT -M 1 * 
PVB*-*D*Y-20-M-1 USTING PLUG. 


PVB*-*8*Y-20-C(*)(5j-1*[31557| 308334 


319243 PINTLE 


‚7572 BEARING 
cE PINTLE 
SEMBLY NOTE 








140356 


жыл ШЫ 98653 TA 3 
NE (INCLUDES SCREWS) 
227401 SCREW (USED WITH 
(2 REQ'D) 283233 MODEL ONL 
266162 BEARING 
SHAFT 
160942 142843 KEY i 
RETAINER De 
9 መረ اک‎ | 


Q 


291014 SHAFT SEAL 
ASSEMBLE WITH SPRING 
TOWARD YOKE 





z 
P" 177939 SCREW (2 REQ'D) 
140508 BIN __ 77 KE с (USED WITH F MODEL ONLY) | 








= 


(1 REQ'D) 1T CD 
(USED WITH H/M @ 






HX таа "О" RING 
ኣ PINTLE 


237433 


SEE PINTLE BEARING ASSEMBLY NOTE 


CYL. PIN SPHER. PISTON 5/ል ROTATING 
3LOCK](3 REQ'D WASHER[PLAT KIT PLATE|GROUP KIT 


— THESE PARTS INCLUDED IN 
74670 | 93826 
318000] 248203 | 274956 ЕЗ 214249| 942229 |, 14345 | 938285 
8148 
PISTON S/A EIT 


INCLUDES 9 
PISTON 5/A 





| 


E) ALE 
SEAL KIT 919308 


E 


*USED WITH COMPENSATOR 
CONTROL ONLY 

AINCLUDED IN 

919191 SEAL KIT 





MODEL CODE BREAKDOWN 


*VB* -(F)* *Y-20- * (*) (5) -1* Q 
P - PUMP CONTROL DESIGN 
M - MOTOR NUMBER 
VARIABLE DISPLACEME OTHER CONTROLS OR OPTIONS 


L - LEFT HAND LOCATION 


| IN-LINE PISTON a 8 En 


(PRESSURE COMP. MODELS ONLY) 


4 д бейсана COMPENSATOR VARIATIONS 
ғ | F TING D - DUAL RANGE (ELECTRIC 
AT 1000 RPM CONTROL 115 VOLTS - 60 
à. | 5 - 5 GPM ሚረር 
v. UM sa DH - DUAL RANGE (HYDRAULIC 
, | CONTROL) 
| | MOUNTING 
; ጅ - FOOT BRACKET 
cH (OMIT FOR FLANGE MOUNT C - ADJUSTABLE MAXIMUM 

| DISPLACEMENT STOP 
| 


OTATION, VIEWING SHAFT END 





- RIGHT HAND ONTROL TYPE 
- LEFT HAND PRESSURE COMPENSATOR 
- EITHER DIRECTION C - 250 - 3000 PSI (5 USGPM) 
(MOTOR ONLY) 250 - 2000 PSI (6 USGPM) 
CM - 250 - 1500 PSI (5 - 6 USGPM) 
| SWASH PLATE MOVEMENT H - HANDWHEEL 
Е ሎያ D - BOTH SIDES OF CENTER M - LEVER Q 


8 - ONE SIDE OF CE R 







SHAFT END PUMP DESIGN 


Y-8 ANDARD 


MANUAL LEVER CONTROL 
MODEL *VB*-**-20-M-10 












HANDWHEEL CONTROL 
MODEL *VB*-**-20-H-10 


4230557 HANDWHEEL 
4328153 GEAR DRIVE 







4327585 SCREW. 
AINCLUDED IN 
038523 SUBASSY 


For gatisfactory service life of these components in industrial applications, use full flow filtration to 
provide fluid which meets ISO cleanliness code 16/13 or cleaner. Selections from Vickers OFP, OFR, 
OFRS series are recommended. 


4239651 SCREW 






Litho in U. 8. A. 





Whe 


0-4 


16 
17 


TRUE 





275-327 


Rev 3/2/88 
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COURSE RBVIEW 
(1229 Questions, Answer Either True or False) 
FALSE 


Pressure in a hydraulic system at all times is 
determined by: 


B 

(v^) The path of greatest resistance to flow, 
( ) The path of least resistance to flow. 
(И) The pressure setting of the relief valve. 


Where a restriction is used in a hydraulic circuit: 


B 

) A pressure drop exists while there is flow. 
vs Pressure drop across the restriction is 
w) 


መዴ. መ 


affected by the viscosity of the fluid. 
Flow rate remains constant regardless of the 
pressure drop, fluid temperature ዕር viscosity. 


መ 


The hydraulic fluid used: 


) Should be continuously filtered. 

) Should contain additives to inhibit rust and 
corrosion and provide antiwear protection 

( ^) Tends to seal clearances in pumps and valves. 


The area of the cap end of a cylinder piston: 
^ Can be determined by the formula А=02х.7854. 


( 
(“) Will have no bearing on the speed of the piston. 
( ) Will affect the force obtainable. 


The speed of a hydraulic cylinder can be changed by: 


B 

( ) Varying the displacement of the pump. 

( ) Changing the speed of the drive shaft of the pump. 

(ሦ) Increasing or decreasing the force opposing it 
(ignoring leakage). 


Hydraulic motors: 


( ) Can be used in closed loop hydraulic systems. 
{ ) Should not be reversed under load. 


l 
Y 

ሓሪ 
TRUE FALSE 


Fixed displacement hydraulic motors: 


A 5 
18 |(^ ) ( v) Increase their output torque capability with an 
^ increase in RPM, 
19 (“ን ( ) Increase their output horsepower with an increase 
/ in RPM. (Constant load.) 
20 (V) ( ) Are capable of constant torque regardless of speed. 
(wv) ( |) Output torque is determined by the workload up to 
/ the relief valve setting. 
(N) Will be damaged if stalled by the load. 


Variable displacement piston type motors: 


( { ,) May be pressure compensated. 
24 ( ) nf) Should not be operated too near their 
center position. 
25 (7) ( ) Increase [driveshaft speed as the angle of the 
| ሥታ yoke is decreased. 
26 (V) ( ) Increase torque capability as the angle of the 
yoke is decreased.. 


Directional valves: 


) Are frequently pilot operated, 
) Can provide a means of unloading the pump 
p. when in neutral. 
N Should never be connected in parallel. 
Should never be connected ín series. 
Are available in many center condition types 





A servo valve system: 


B 
32 (V) ( ) Сап control the position or speed of the actuator. 
33 ( ) (-/) Does not require fine filtration. 
Vickers balanced piston type relief valves may 
be used for: 
А y B 
34 (^) ( ) Limiting the force exerted by a cylinder or the 


torque exerted by a hydraulic motor. 
(2) ( ) Limiting the maximum system pressure. 
36 ( ) (У) Unloading the pump by "venting". 





37 
38 
39 


40 
41 
42 


43 


44 
45 


46 


47 


48 
49 


50 
51 


52 
53 
54 


CTS-307 
3 of 6 


FALSE 


Pressure reducing valves are used to: 


Limit their maximum inlet pressure. 
Limit maximum pressure in a branch circuit. 
Limit their minimum outlet pressure. 


An unloading valve is correctly applied if: 


It can be opened fully by the external pressure 
source, 

Little or no pressure remains at the large 
volume pump outlet. 

Its external pilot pressure connection is 

open to tank. 

Its pressure setting is at least 150 psi below 
the relief valve setting. 


Sequence valves are used to: 


Assure that one operation occurs before another. 
Limit the maximum pressure on the secondary 
operation. 

Hold a predetermined minimum pressure in the 
primary line while the second Operation is 

in motion. 

Should be externally drained. 


Counterbalance valves: 


Impose a hydraulic resistance on a cylinder or 
motor. 

Prevent à piston from moving ahead of the oil 
supply. 

Are internally drained. 

Prevent a load from falling. 


In a poppet type cartridge valve system: 


Pilot pressure is required to open the valve when 
used in a directional control application. 

The cartridge valve may control direction of flow, 
rate of flow,or max system pressure. 

Internal system leakage will be higher than a spool 
type directional valve system. 


CTS-3907 
4 of 6 


|" TRUE 


60 





"T 
6 

Ер 
67 ( 4 


69 ( ) 
79 ( ) 
73| CV) 


FALSE 





To insure correct operation of the restrictor 
type T control valve (FCG): 


( ) The outlet port must be open to the tank. 

( ) The flow rate setting must be less than the 
oil supply rate to the valve. 

t ) The relief valve should be set high enough to 
epu a at least a 152 psi difference between 
the inlet and the outlet ports. 


A "meter-in" circuit may be used: 


) For regulating the rate of oil flow to the load. 
J) To contgol over-running loads, 
) Where aqcurate feed rates are required with 


| 
"i loads. 
i 


እ "meter-out" circuit may be used: 
B 
( ) For over-running loads. 
( ) For reg я the flow cf exhaust oil from 
the loa ( 1 
( ) Where it is iili to prevent a jump when 


tools break ibi the work. 


A "bleed-off" ТЕН may бе used: 


Where accurate feed rates are required. 

For ove ie loads. 

To conserve horsepower where feed rates are not 
very "is 

( ) For diverting some of the pump delivery to the 
tank. 


=— >. 
— x чай 


Advantages of the by-pass type flow control with 
integral relief valve are as follows: 


( ) It will prevent a cylinder from moving ahead of 
the oil supply. 
(2) Pressure at the pump is approximately 29 PSI higher 
WA than load pressure. 
(VY) When installed in the pump outlet line,It usually 
eliminates the need for a separate pressure 
relief valve. 


( ) It may be vented to unload the pump during & 


periods of idleness. 








72 
73 


75 
76 


89 
99 


91 


TRUE 


CTS-307 
5 of 6 
FALSE 


እ defective shaft packing or seal of an internally 
drained vane pump may: (pump is above reservoir) 


( ) Make the system operate erratically. 
( ) Let in air and make the pump noisy. 


Power required to drive a fixed displacement pump: 


( ) Will increase as pump leakage íncreases. 

( ) Varies with the operating pressure. 

( У) Remains constant under varying workloads. 

( ) Is a function of pump GPM and operating pressure. 


Pumps used in power hydraulic systems: 


) Are positive displacement Pumps. 
) May be variable displacement. 

) May be fixed displacement. 

) Are always externally drained. 


Restriction of the pump inlet may: 


( ) Make the pump noisy. 
( ) Be caused by a dirty intake strainer. 
( ) Result in cavitation and unnecessary pump wear, 


Vickers high performance "intra-vane" (VHO) pumps: 


dj 
(7) Do not have system pressure under the entire 
vane at all times, 

( ) Require rearrangement of cartridge parts for 

| reversal of shaft rotation. 

(У ) Are not available іп double pump construction. 

( ) Have holes in each rotor segment to equalize the 
pressure on the top and bottom of the vanes. 


Piston type pumps: 


( ) Should have the housing filled with oil 
before starting. 

( ) Vickers "B" series inline pumps must be 
externally drained. 

( ) May be pressure compensated. 





CTS-307 
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| 
| TRUE FALSE 


The R valve used as a brake valve: 


እ 5 
92 ( м) ( ) Must be externally drained. 
93 ( J) (4.7) Is both externally and internally operated. 
94 ( V) ( ) Preventa a cylinder or motor from running 
ahead of the oil supply. 


| Flow direction through a variable displacement 
piston pump is affected by: 


| А B 
95 ( (.) Direction of drive shaft rotation. 
96 (Vv) ( ) Angle of yoke displacement. (Опе side of center.) 
97 (~) ( ) Shifting yoke across center. 


Vickers Hydraulic Adjustable Speed Drives: 


A 
98 ( Y) ( ) Are complete self-contained hydraulic systems. 
(У) ( ) Contain replenishing pumps to assure an adequate 
supply af oil to the main pump. 
1900 ( ) (У) Do not have relief valves because the pump is 
variable displacement. 
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EXAMPLE OF 
SINUSODIAL FREQUENCY 
RESPONSE CHARACTERISTICS 


AMPLITUDE 
RATIO 





А 
ИА 






КИРТЕН 
ES 
NEN 
ИНЕ 
59 
ақа 
КЕШЕ 
መ 
== 
سے‎ 





oan « o o 9 9i? 
ПА ПАСТ S D ሰሌ ምርጋ ር 


TE 


FREQUENCY (Hz 


ኣህራ ንሩያሩ.55 32 ዩቱ. TIT m 4-56 ንዲ FR AF | 
Аы ЫЛ اسیا‎ ред اا‎ DUE KIWIS 14 


_ — POITƏIR3TOARAHO 32EU0I2IA ፍው 


bpm | | [2.1 11 IMA 
кг. ӘМ т рг р | | | AUA 
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Service Paris 
Information 








x 


Variable PVA150-* *-10/11/12/13/14 

Displacement MVA150-* *-10/11/12/13/14 

Piston 

Pumps & 

Motors | 








Vickers, Incorporated 1401 Crooks Road Revised 7-1-86 |-3207-$ 


Troy, Michigan 48084 





РУА150-%:-10/11/12/13/14 ር 
МУА150-%%-10/11/12/13/14 


| 229937 NEEDLE BEARING 
298192 SCREW (16 REQ'D) 
TORQUE TO 180-190 Ib. it. 229927 ROLLER DN 
| A227562 GASKET 229937 NEEDLE BEARING 
| 412442 COVER 229935 PIN 
| ድመ (ST! IN POSITION) 016421 
pp nd r 412475 YOKE 
(TORQUE ТО е 160571 ROLLPIN 
75 + 5 Ib, iin.) 
| Ik 2454 PIN 2: 
су, | ip — b 6274978 SCREV 
ወ |. 


N «d s к መ 0227554 SHIM ር 
414641 SLEEVE 


Ж 7075 PI 
(22 REQ'D) 927 Q a, = 
411631 WASHER d ረ| Qj; 
(22/REQ'D) a£? 229935 PIN 
7078 PLUG (4 REQ'D Ф እ (STAKE IN 
413838 VALVE ፦ነ POSITION) 
VALVERBIO uL 229937 NEEDLE 
4229157 BACK-UP RING (4 REQ'D) BEARING (2 REQ'D) 
4154082 "O" RING (4 REQ'D) = 
221556 SLEEVE (4 REQ'D) SE 


224145 HOUSIN( 
229927 ROLLER 


























250258 MAGNETIC PLUG 
SCAUTION: INSTALL LARGE DIAMETER OF 
TAPERED ROLLER TOWARD OUTSIDE OF UNIT. 181822 PLUG (OTHER SIDE) 


224935 PINTLE 
ወ NOTE: | MACHINE BOTH SPACERS TO 4154086 "O" RING WD 
ALLOW 0.010*.005 INCH END PLAY, 4197649 BACK-UP RING. SS d 
230015 RING £ 
230014 RING No 
224168 WAVE WASHER 
x 269941 SHIM (AS REQ'D) Zo 
о 


4221625 GASKET 
4197649.BACK-UP RING 






221223 GEAR 
164165 PIN (2 RE 
8076 SCREW (2 REQ 


1118-B SCREW (12 REQ'D) 
TORQUE TO 70-80 Ib. ft. 


1175 SCREW (6 REQ'D) 
TORQUE TO 185 + 5 Ib. in. 
4230186 RING 
4.154086 "О" RING 224377 FLANGE 


230185 SLEEVE () CY С 
ርነ 0 4227637 GASKET x 227636 INDICATOR 
D) 


ሩ፦------202963 PIN (2 НЕС! S/A PARTS 








AUXILIARY PUMPS: 
ATTACHING PARTS & SYSTEM FLANGES 


1033 SCREW 
99782 LOCK WASHER 


1115 SCREW 


CHAIN TENSION 
ADJUSTMENT 


227553 SPACER 


00783 LOCK WASHER (2 REQ'D) 


140956 SCREW 


1272 screw- 2 


(8 REQ'D) 
224370 COVER 
221561 GASKET 


113000 PLUG 


J ዩ 





1314 SCREW (4 REQ'D 


224353 BRACKET pile 
237927 GASKET | 
| 





262438 SEAL 









233761 KEY 
226027 DRIVE 
SPROCKET 
231513 SCREW 
(2 REQ'D) 
24111 LOCKWIRE 


INLET OR OUTLET SYSTEM 
FLANGE ( OPTIONAL ) 
MODEL FL2-120-28BWL-11 
INCLUDES 


189087 PLUG (2 REQ'D 
| 154006 "ርነ" RING (2 REQ'D) | 







154006 "O" RING (2 REQ'D 


412444 FLANGE 
298221 SCREW (4 REQ'D) 





DRIVEN 
SPROCKET 


249695 


249696 





1252 SCREW (2 REQ'D) 
24111 LOCKWIRE (AS REQUIRED) 


231513 SCREW (2 REQ'D) 
р 249097 CHAIN 
[ 
l 
| 







1590 WASHER 99786 


(4 REQ'D) 









SCREW 
6 REQ'D 


1072 WITH 


ATTACHING PARTS SHOWN ABOVE 
ARE AVAILABLE IN KITS, ORDER: 


| = - MODEL TK 
V210-*-1A-12-S214-LH 
V330-*-1A-11-S214-LH 
V3230-*-*-1CA-10-S214-LH 


V4240-* -*-1CA -10-8214-LH 










293206 











ABOUT THE COVER ILLUSTRATION 


Auxiliary pumps, mounting kit (above), 
control and indicator are 


cylinders, 
optional equipment. 





790 


MOUNTIN! x 
PLATE (бАвкетіромғ 
161190 WASHER| 249898 | 249700 [7510 


3070 





238840 = 
V430 

































ROTATING GROUP SUBASSEMBLY 
EXPLODED VIEW 


878 COTTER PIN 
504 NUT 
| 161004 RETAINER 
273292 SPRING 

271064 SLEEVE | 
411728 CYLINDER BEARING PIN 

160571 PIN | 

42940 SCREW | 

í (2 REQ'D) | 

3 < J 





388017 WASHER 388016 SPACER. 


NOTE 
227705 spacer in -10 design replaced by 292179. 
spacer and 288391 washer used in -11, -12 and 13 
designs, The -11, -12, and -13 design parts are 
nowreplacedby 388017 washer, 388016 spacer, 
and 140508 pininthe -14 design. When replacing 
these items, re-stamp the name plate with the 
new design number. 


„296843 CYLINDER BLOCK 





274240 


WASHER ያ” 2 
VALVE PLATE 
(SEE TABLE) 
153973 SNAP RING 
388017 WASHER 


351897 BE G (MUST SEAT 
AGAINST RETAINER 226344 226344 
WHEN ASSEMBLED. RETAINER 


VALVE 
| РУА150-Н5-1% | 261526 | 
| MVA150-US-1* | 261529 | 
NOTE 

VALVE PLATE NOT 
INCLUDED IN ROTATING 
GROUP SUB-ASSY 


DESIGN | ROTATING UNIV. LINK 
Алина GRosp | SEEDS BEARING | RETAINER | SHAFT S/A 
O ж 


10, 11, 12 220162 220161 220162 220163 


168242 SNAP RING 
235676 KEY 


í = ° 1076 SCREW 
| ur н 7-1 Z 
шү: / ( 
| | 412477 
46158 
KEY SPRING / 













212887 ВЕАНІМС 
220602 BEARING 
*297474 NUT 










“u 


*USE ROTATING GROUP 938070 TO SERVICE -10, -11, -12, -13, & -14 DESIGN UNITS. 





13/14 938070 | 410260 340456 341841 850750 | 






ዜ 1 
ኣቁ 
መ 

























| 


| 


'1 
| 


F3 EQUIVALENT SEAL KIT 919619 
(CONTAINS F3 "O" RINGS & GAS- 
KETS FOR DESIGNS -10 THRU -14, 


DOES NOT CONTAIN F3 ROTOR & 
STATOR SEALS.) 





ED WITH 
„ARY 
OPTION 


iw (6 REQ'D 
i38 COVER 


A154086 "O" RING 


230185 SLEEVE 
4154086 "О" RING 


4230186 RING 
1175 SCREW (6 НЕСІ) IR, 


TORQUE TO 185 + 5 19, in ወም 
C 


— 7 
THIS FLANGE PART «а-ы 
OF CONTROL as, ተሣ መል መ 


O 

a” 154086 "О" RING 
197649 BACK-UP RING 

4227625 GASKET 


AINCLUDED IN 
919188 SEAT, KIT 














#942319 FACE TYPE SHAFT SEAL 
CONVERSION KIT. (INCLUDES ALL 
PARTS NECESSARY FOR INSTAL- 
LATION INTO A 10, 11, i2, OR 13 
DESIGN UNIT. -14 DESIGNS USE THE 
FACE TYPE SEAL AS STANDARD. 


A197649 BACK-UP RING 
269941 SHIM 
(AS REQ'D) 
224168 WAVE 
WASHER \ 
` 5230014 RING 
230015 RING 


A uns SCREW (12 REQ'D) 


TORQUE TO 70-80 Ib. ft, 





227558 SPACER 





266397 BEARING 
4237927 GASKET 
200155 "О" RING 


ا 






-ፌ 


~T 


23746 ROTATION PLATE ^ 
3X-36212 SCREW (2 REQ'D) 
45682 INSTRUCTION PLATE 
1725-X SCREW (2 REQ'D) 


NAMEPLATE 
152416 SCREW (4 REQ'D) 


3935 PLATE (2 REQ'D) 
725-X SCREW (4 REQ'D) 


55 "О" RING 
BEARING 
-ER 
OR 


=. 


THESE PARTS MAY BE ON OPPOSITE PINTLE 
DEPENDING ON CONTROL ASSEMBLY. LO- 
CATION FOR R. H. ROTATION SHOWN. 


@ NOTE 


224935 PINT LE 


— 





ж297534 SPRING (4 REQ'D) 


@USED ON STD -10/ -11/ -12/-13 DESIGNS. 
FOR F3 FLUID APPLICATIONS, CON- 
= VERT TO SEAL ARRANGEMENT SHOWN 
ABOVE. (KIT 942319) - 
41050 SCREW (8 REQ'D) 


4226043 RETAINER (STD. SEAL) 


24265682 SHAFT SEAL 
a 226035 GASKET 


CONTROLS 
COMPENSATOR CONTROL PARTS 
SHOWN ON I-3210-S AND ፲-3211 -5. 


ASSEMBLE 274978 SCREWS INTO HOUSING WITHOUT 
SHIM 227554, ADJUST SCREWS TO LIMIT YOKE TRAVEL 
АТ 300(+1/20-00), MEASURE GAP BETWEEN SCREW 


AND HOUSING, GRIND THE SHIMS TO THIS DIMENSION 

APPLY VICKERS SEALANT 367410 TO SCREW 
THREADS AND INSTALL THE SCREWS THROUGH THE 
SHIMS INTG THE HOUSING. 





HYDRO-MECHANICAL CONTROL 
PARTS SHOWN ON 1-3214-5. 


ELECTRO HYDRAULIC SERVO 
CONTROL PARTS SHOWN ON 
1-3206 - S, 


*231069 PIN (4 REQ'D) 
#297472 SEAL ( ROTOR) 
4 Ж262411 "О" RING 
*297473 SEAL (STATOR) 
4 #262419 "О" RING 
_ d 4 #226035 GASKET 
— #297475 SEAL RETAINER 
ag 1090 SCREW (8 ВЕС”) 





MODEL CODE BREAKDOWN 


*VA 1 50-**-1 * 
P - PUMP 
M - MOTOR DESIGN 
DISPLACEMENT 
S - DISPLACEMENT ONE 
VARIABLE SIDE OF CENTER 
DISPLACEMENT D- DISPLACEMENT 
BOTH SIDES OF 
ANGLE CENTER 
TYPE 
ROTATION 
R - RIGHT HAND 
DELIVERY AT 1200 RPM L - LEFT HAND 
150 GPM U - EITHER DIRECTION 


MOTOR 











VERY IMPORTANT 
-n -~ aD = To insure proper running clearance of [ront and 


rear bearings, tighten nut 297474 во drive shalt 
subassembly and Iront bearing are clamped 
snugly together. Then back off nut until there 
із . 003 to . 005 clearance between nut and|bearing. 
Insert screw 1076 In nut and tighten. Recheck 
clearance, Тар end of shaft until nut 15 flush 
with front bearing. 

[ፐፕ IRI 


VERY IMPORTANT 


To provide proper clearance, 
tighten B504 nut so valve block, 
valve plate and cylinder block 
are clamped anugiy together. 
Then back the nut off from 1/6 
to 1/4 turn to align the slot 
with the key hole In the pin. 













297474 NUT 


1016 SCREW 


For ጂጂ service life of ұры components, use full flow filtration to provide fluid which meets TSO 
cleanliness code 16/13 or cleaner, Selections from Vickers OFP, ОЕК, and OFRS series are recommended, 


LITHO IN U.S.A. 








. cun at 
| 
"= Service Parts 
ር Information 
| 
Variable PVA120-* *-10/11/12/13/14 | 
Delivery MVA120-* *-10/11/12/13/14 
Piston 
Pumps & 
Motors 





Vickers, Incorporated 1401 Crooks Road Revised 7-1-86 I-3205-S 
Troy, Michigan 48084 "i 








(? 





PVA120—H-10/11/12/13/14 
МУА120-%-%-10/11/12/13/14 









ORQUE ТО 180-190 15. tt. 
4227562 GASKET 


412442 COVER 


E SCREW (16 REQ'D) 


1215 SCREW 
(22 REQ'D) 


(TORQUE 
75 ኒ 5 Ib. in.) 


414641 SLEEVE 





(22 REQ'D) 
411631| WASHER 
(22 REQ'D) 
7078 PLUG (8 REQ'D) 
412443 VALVE BLOCK 
4154082 "О" RING (4 REQ'DM 
227556 SLEEVE (4 REQ'D) 
229927 ROLLER 
BCAUTION: INSTALL LARGE DIAMETER OF 


TAPERED ROLLER TOWARD OUTSIDE OF UNIT. 


а NOTE: МАСНІМЕ BOTH SPACERS TO 
ALLOW!0.010*.005 INCH END PLAY. 


4197649.BACK-UP RING 


1175|SCREW (6 REQ'D) x 
TORQUE TO 185 * 5 Ib. 5 — 


| ል230186 RING 





4184086 "O" RING 220) 
230185 SLEEVE 
| 


[ጢን 


160571 ROLLPIN 
Dl e 
SIN 
/ as EEDLE 
ል 229157 BACK-UP RING (4 REQ'D) = rena ። a 
| R 
PUMP D 


230014 RING 
ለ 224168 WAVE WASHER 
269941 SHIM (AS REQ'D) xp 


4221625 GASKET 






*— 202963 PIN (2 MONS 





nNC 


229937 NEEDLE BEARING 
228927 ROLLER 
NEEDLE BEARING 
I 
229935 PIN 
{STAKE IN POSITION) 130164218 
412475 YOKE 
22" 
: M 6214978 SCREW 
Г 221554 SHIM (2 
5 ES 


22993 












7075 PL 
224145 HOUSING 









OTATING GROUP SUB-ASSY. 
SEE EXPLODED VIEW. AUXILIARY 
RIVE SPROCKET INCLUDED 
IN PUMP MOUNTING KIT. 


A154133 "О" RING (2 REQ'D) 


250258 MAGNETIC PLUG 
181822 PLUG (OTHER SIDE) 


224935 PINTLE 
4154086 "О" RING — 
4191649 BACK-UP RING 
230015 RING No SER 












221223 GEAR 
164165 PIN (2 RE 
8076 SCREW (2 REQ 


1118-B SCREW (12 REQ'D) 
TORQUE TO 70-80 Ib. ft. 





227636 INDICATOR 
S/A PARTS 





